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llMi clJjileal. of plmm& Upt^otolJi 

lofiNil. dorinos fxom tfio of Xi|x»prot«liMi to 

eatiso two U.fo throatoaiiig disoaaoo 1 othadDoseioxosis 49iidi 
piijMreatititi* Maog tli® momt JjnportiAt tiii; f^Ktoxo 
tsfpmtmmimtg dlalMitoa# c^beeitf# mm^nm c^lootocoSHP 

•BKSlciiig# iNbOKBto* «a noil m @«ffietlc pxM»&ljipo8itJm HMti 
is stllX oncfMrtaifi altool: ^o oscaot xwlildooiiliist* tlio^ 
tialc f aetoro liat* vtWt oaoli othor* «8S wliat is tiio-ijr eootri- 
tHatloo# tiotit oiiigiy ' «8 wall, m in CMiaioittioci# to tlw 
mmrmXl riok* m i^oowil li|ii4 iovol. ia m faetor 

isHwl; Wlf^ IM CtiMWii Vm mwwwwM^A wm i&iliMb I^WD mM^Wm pj|«fv m 

major mim im msas.tfiM 9 tlMi offaeta 

faetors* anA <$cmMa|aoati7 in Aatorniiiiiig lipid profiia 
of botia liaoitbf' ao tpoil m AiaoaaoA paraosa* Mwlifieatloa 
of Aiat liaa IwMita abcNm to raaoit io pcograsaiiM oc xmgxm» 
mim. of iid»«xoaeiarotie ioaiooa ixt sooaraX axparlMital 
MPdtolii 'CJolia ot al« 1972} • 

mm» biporlipt^eotoiiionAaa ara tlia diraot raaialt 
of nrl wifiiry Aafoota la tto taMcjiAmit a i« ^f UiiODrotoia oaarti** 

■ ^Wr iiPlNwpW9^^ "^opsippp iipuppit ai!ia»ipipr‘mpa'’flPjiaa^’'^ir''ap(Pi^WP^Wio^o»wai usop’^i^ ‘^apa'fUiPjpiF^i^ lapr-TOoiw^^pw!^.. , 'v ’wp'.afwp 

oloa* Otiiar lisipwrlipoprotoiaaa^ aota afaooodarf# tiiat ia# 
tNi olovatod i^aaim iipi^protoia looal ooesara «i part of a 
oonatoilatioa of ^aaoraalitioo [pmtimA hr m aadorifiiiQ 
Aiaordar ia a rolatoA afstaa^ sMsti aa tl^fxoiA 

toriHoa aa#i * f .< T »i fff y or iawsila ooiiiito aiMii 

wMgdillte,lK tttikifliii'i '' ' V' 'dB ' ’ ’^%tli'i nil dliiiiili iiftrilliiillWMi'ililiiil^ii ' . .-ai^ ^ . ■ ■■ • 


l«malc anibjeeta ar» affictod lof tlio aith^rtisctototlc 

pcocMmm* Hms it is «vid«cd; tliat fasting lipid lemils do 
not reflect tti® true risk of m indliridual* 

twAm^0 results of recent stMies on patients of 
chronic retial failure and Alaspovie# I9f0) shcsied 

that ahoormalities of Hpoprotelu Mtid>olise leading to 
dyslipQfpmteiuasttia are present already la the early stei;^ ' 
of renal insufficiency* ani that these atnonaalities mm not 
detected hy naasumnssit of plasma lipid* It remsiiis to he 
estahlisiMMi as to what esctent theiHi alsnnr«elities of lipo- 
protein nstaholisii may c<mtrlhut« to the ipmt&emmi&m of 
renal dieoaee md eainiiotmmoular «o(i^licati:«ne« Also* more 
than forty percent of yoang patients of documented CAB do 
not xeueal raismi lusting cholseterol leva! (Oeogory at al« 
19331 • Tot they have vampmt mthemgmmm vascular 
involvemimfe* 

tilvexwrait (1973) attempted m eeptotation of this 
ifoostien hy pcwtiilidii^ that atherogensmie amy bo a post 
fcandiii ifienonNHOon* iSransiant post pruadial rise of beta 
VLBli* cdiyloBdtorciis esd formation of saverul species of 
lamsual li|M»piri»tsinihF mar <emm repeated Cliolestesol deposi* 
tioo in colls in ert^rial onHs over the yesrs* eliilo fastiJi® 
cmoresteiso* veAnes mmjf remain wsrA wAtnaji nncMar ^mwge over 
the S4SMI dtoDStlJsi* it seems iftgi loel ' that poet prandial 
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b# mxm etmmlY r^latso^i t*» hi® ri«lt of d«v©lopiag athoro- 
•eiozosis io fatnaro, thi»o ro»pom»e» iwy ^ 

^pondiacit. ttpm« or nodiified h^ ttio bwial ItpiA peofilo of 
an whiOh, ta ttio caoo of poroono# awsgr 

bo at. a cimoiaorablo ’OToriaoee frisHo ooinwil* m a aoiroiXary, 
it foilfinm that dtaiNiuiOd pmpmmm m&j hmm a vaatly iiwraaawl 
or daeraaaMNi riak for dawlopiiif atharoaolortwila aa ocw^fwrodi 
to oociMii p«rweaia« dapaoding mpoo both i^ir baaai ii|^ 
pcofiXo ao iwll as Mio post praadial ig^otad is it 

MoltxmiMg a high ctMilostaroI fat load. Both thasa parasiatars 
o^ ha a iMii|iMS fmietiiio of aitlaor .tha iwiiiidiyii* or tta 
diwaasa pcocass* or m imiamephsf of both thasa iofiiMacNia 
apcm tha Xipid profila^ vtiaoral^a^ it aaa ocatsidarad 
^ppropriata to oomsantrata tha {scasaat study oe disaasa 
statas aaaoeiatad aith an ataoraaX Xipid Xipo^rotMa profiXa* 
Propar avaloatioa aiid dafiaitiisa of thmia raii^peHSSoo 
moM ceorraet ividsiorprataticsi oay paxftapt ba tha first wajfor 
stap twirafds fariaiXatloo of a iholastaeoX tolaxiiiea tast« 
Bg a ato as - afibrta in this diraotioo by sav^raX othar workars 
(M3M%wat, and Man* itSdf foasraim# I9S4} aara ioooiieXeaiia^ 
prinariXy bao^assa aaidh of ihasi oaXoaXatat sarvoi t»»taX 
OtolaataroX aod othar sifafraotioas 2«4 hcmm aft«r a 

tsst hMfd* praaosdag that <diolaataroX is a sSoaXy si»s<«bad 
s sh a t so ca wad #iii«iiora» mmmo/t prodasa aXtaratlaos of sarcai 
cdioXastsKoX XatPoXs b af o r a tao hoars* 

fha IdMitif loation of wsu raoaptor by dOs^i^ 
OoXdMsSilJi Mtd itas xoXa ia ooiitcoX of ssnas ^ioXsat»roX 
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meita^liam, han Onreatly @)iiliaac«Ni our tmderstju^iilitig of 
«aii»lMit«Do3» t;i 2 inw»ipnr* Ch^almtmrol mm no storo animdiis 
8»eii iiieirt 8tib«t«tico as thoii 9 ht bafoso* Xm £met* 
di8a$»paaraiic«( of lotra'vvmoiia saisli4»»actJ.i'0 olio3Mt®xrol. 
within 20 mixmtmm q£ iojectlciii# from tha vaaeuXar c:c»ipitrt>» 
naot sttflJNSts its high asroamie atata witiTi tfio tiaaua 
ehiQtmmisme&tm Pmthmgm this aqoilll^riim is adhiowod 

Ib^f "u^oaaaii^E!^® of I^£i IMMSOpfiOira 83]^ 08 jab tl9i<9afl.llNld 
{io( 080 oal or mmcx^rndLe milmmm affaetixi^ tiioao racaptors* 

MnriolEa ats^aa in onr aapartMint Cjytora ot ml, 

iMiPPP' iSSimiC ^p^lPPpol wwITwm' iMiPiMA 

c^lflwtarol {BTC}, Imt iSansitf lipoprotein {IjDI:«> awl mmtwm 
ttigljemfiMm (S2!Ql eocnr after a single high e^loiterol 
test loNil in hotti healtlis^ luad disease (isma HC & m&em B, 
et el} siiijeete* Haloritr health? popilation showed 

a fall in eanie total eholeeterol and u>h level at one hoar# 
shile dia^settios* first degree relativee of Isdiaemio hm»xt 
disease patients# and a eiararitf of l»iialtli? population 
disiia? e rise In ssron total cdiolMsstMcoI and iBh levels 
at o fi # tmar* Msrtlftet stmdiae on l^fpertonsieiie dialMHsJUss 
and isfdiaMwIe hsart diseaiMi patieaita (Arora RC# Agarwel* M 
and diiiMglh sr# i99G} revealed that all tiiree grov^ slioiMid a 
hi^mr ratio of stq^jos:* C 7^1# partienlarl? isehMiio heart 
disease patise^# in ahieii SfCVlfBi retie wm sere than ?• 

dlaMi fselonged fetding is not applisahle on a 
esss soale for sereiniing purples# so ifo deoidtd to stud? 


posti^andiai in lipid pmfil.® aft«r in^aaitiiio 

of aingio high choiestarol t«»t load in diseasad porsinui* 


Uo aaalY®e tli» fasting sanim lipids/l,ipo|Me©t®i*»s 
iM emm 0f smiocrifis md timtsibolle dissass# 
elurcmic ilissas®# chjccmlc rwsl. iwiiiffiei<K»eT 

tmd dhxmiiei eimtinjisttm pmlmomary dlBrnm* 

ISO til* iadisewl sft(Kt #f 

singlsi high fat di«t in pitisnts of 

gbovo nsatloiaHsS dissases* 





£iilaldm b«tM<e«ri tha laipala of dtiatarf- ma& 
mram ch&tmtmrGt han attracted the atteotioc of the 
aciactiflc oeasHiaiity aimsa iwilchJcor*# cliolaateroX foadlnfj 
iDcpariiiieftta in rabbita at tha baginning of this eeatnry* 

Umsstmt caaaaxtti httt rairaial.ad a rather cmblaK aat 
of •mmta tbat eontroi piaama iipoprotain lanal* spaoific 
proteins haw bean li^iieatad in the regutation of iipo* 
protein s$nthesi8* ea:aidas this# stanf iQore factors iiica 
age# swe# aaoiring# ol»«iit^# h^pertans,!^^ dietary habitn 
and sedantsry life style socert their influence on iipo* 
protein lefvel.8 and dewlopnnnt of atJunoMMSierosia in tt^ir 
otm wrnjm nmKf of the rish factors mem revaraible tmt 
Of OpO# SWi 11013 HOOirfJlO fi^C%0£S ftJtO 
h single hifli ehoXsetwi^i diet indeeed change in 
wrions suibfraeticms of lipid lipoproteins «ad its relewnee 
in predicting an indieidiiaX. *s rish for future atherc^eie-* 
rosis stil.1 s«naltts m imenplcnred fiald* the disccwry of 
ceil sinrfaiai raceydaots leer density lipoprotein CbDli) by' 
Dr» Joseph Goldstein# was fundamental to cmr understanding 
of how plasmi cholesterol levels are controlled# 

CHiiaS IM LH'XP LIK^OSEXli USVEbS 

AfffiM HlQi Cii0iii3»ECa» 13^111 

SliMi ef jteet of feeding dasleeterol over a long 

tOJta Of tjmi mmM 

is si^JeoNt to indisidnal eeuriation* Idetary fat aw d 
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e}wl.CMitiftirc»i cawi«« ehitiig#« in specific iipap£Ot«ia Jut • 
irarict^r apaciss (HcOilair ®t el* if 78# lurora at «i# ii87K 
Qoantitativaiy* « cliiiiiQ« in spaeific lipoprotain inaY' b# 
4iriiMitie in on« apaeiaa iihil.a^iiiaigai£l«ai3t in anot^mr* 



la lfS6 Aaeallta^ iei4 M#es«<m at. ai cmiclw3»d 
that wmevm laaal ia wiswtiaiif* iadapancjlciit a£ 

th® eholaiitairoi iatak* amir tha aatira rwrug* a£ aatarai 
hamea Bat Xatar oa it wm pgmmA bmymd davd»t that 

f««ding ehaiwitaiDal sitlt iiat fm Zm0 wmk» rai»m» total, 
sanm elM»l08t«rol la bla&A (Arora art al« 1987# hMiaoair 
•t al« f CSimaar at al# 1981# Da3sKirati Appldbanim at al« 1979) • 

Xa a lemmBtb (MtaetM* md mmarry at al# 1991) 

a 9 P O« y o£ thictaaa HeaEicm pactpla 

Immm to eonaioMi a low fat tii#i fibca 4iat aod to haaa a 
aairjf low ijocidacMsa of xriak for ccaociar^ haairt dlsaaaa) 
mmwBmA ttaKlir ttaiitioiial diat (2700 KOal par 4ay) for ooa 
weak# and waara thaai fad a diat tfploal of affluant aociatiaa# 
whlc^ cootaiauad 400000180 oaloriaa (4700 K eal par day)# 
total fat# aatara^Bd fat# aod eholaataxol* After 5 waoka of 
ooiiatwii &9 tha affliamt diat# the aubji^to* noaii (;ts#£«) 
floiiie oln»|jHitarol lamil iiscraaaad by 31 fMwreNiat frewi UliS 
to li9j|l 1199 s* Umi laciM^aa ia pXmmm cholaotMKirol laaal woo 
pcimmrilj In the JMr dMsity lipofirotoia fraotioa# whidi 
xoaa 39 loonmit froai to 10%4 ms%m hoi* ali^laotaicol# 
wmmtlj tm in this pupilaticx# iimr^^ait bg 3l^» 
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m mfimst of dietarir cholaaterol in rttaing aoraw 
cholaataxol Immla hm also baan doaxmatral^id in mtt&bolie 
ward «Kp@rlM«ta and in »mm but not all atudlMi of £r»o 
living subject®. In studios by Connor and Cowor C1989) 
Bmsnm cholostorol was incroasod by a diotary ciiolosliwol 
intsko upto aj^cotiaiatoly 400 to SOO a^g/dayi a bigtMwr IntaJc® 
bad a minor additicmal effoct* those findings iisply that 
the efficiency of cholesterol absorption ibwroases as the 
anowit of dietary cholisi'taxiil tocretayses. 

iM«ntly« ..'^mmmmern reviewed the date from 6® 
cUnical stndies pnblished' over a span of nearly 30 years# 
lie found fairly consistent rmilts# evereging an iimrease 
in sex urn cholesterol of 2*3 mg/dl C0#06 m mal/l) for each 
100 mg increase in dietary cholesterol «» guite diffexeat 
£xm» ttie changes of 9## aend d«® mg/dlC0#25 and 0#1® m nol/1) - 
predicted by the classic negsted and Keys fonmxlae* which 
describe linear and sguere root relations, respectively, 
betwaan '<dh»lestecot coiKseNistifsii and ssruM cholesterol levels# 
bi an earlier report# Bsttm <1940) alsierved a 20% 
rise In isaan ^Kiles^wol level after a fart load# sffect of 
high cholesterol fat lead on post prandlel cbolaetexol 
levels liKve also beasi sti^ed in the past by several worh^rs# 
but InsigniilCMit dlfteeace bars bee® found between post 
fKamUsl aasi 1® to 14 liovars teting velee (AHerink esd Kan# 
itidf wmmtmmm et al# 1994# sehilUng at al« 1994)# All 
these msekmm obs erved pdesm cholaetecol valnas opts 24 
immm- a test mml# Cte the other head iHhidlle esd 
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Kcmttinmet (if62) de!iicmstxat4«id a algmliJicmt 4eex«ttii® in 
<ehoi««tiic«»]. liwvsl mix hxmm m fat iiat in Itaaltby 

aoldieca* 

Hamm K^mm, Fieter Gxoot (19371 rapcnrtwi 
insigiiificawt changaa in total, aasrwi cbolaataroi fat^r 
faoding 0*S of c±M>l«it®x<o>I and talciiig raadinga at 

2 hotirly Intanral for 14 hcwar#* 

Xn adoliiaeantt witli initial choleatarol l«fv«is 
fraatar than 200 mg/AIL a SO pareant daereaasa lit elioI«»« 
tarol intaica tad to an aii^aciabla drop (15*6%) in etK»tafi<» 
tarot lavala, biit tha affact wm imKffi iwwra aodaat (8* 3%) in 
thoaa vitli towar initial lav© la (Cian^tey et at* 1972)* 

In mmVhm: laetgm mwnmf of aedioot childraiir ttiaca 
%raa poaitiva oarralatiafla twtaaan tha low (86*»t30 ng/dt) 
-tha intarMOdiata Cit7 to 130 iig/dt) and tha higli 1194 to 425 
ms/Al} elietaat^rot lovota with tlia naan daily IntaJea of 
moMtgfr anfaTf Cat# saturate fat and ctiotaatairoi (Haidmn 
at at# 1978)* Mowowar# ia 7 diffarant atndi«i# aniwiiariaad 
raeantty# aipiificimtty want coixatatioiia vara imad feetwaan 
aanaa and atnadc# 1981) • 

iMoetnrod vaiyatahta protaijsui lowarad total m®mm 
idiotaatarot ia i^rp^Moo^laatia^^ aohjacta with no chaaga 
or aliOht otawatioA in Mm$ chotaotMeot# no offaot or only 
niBor dlioapaa tiaeva baaa oiwiarvad in aornotipddaMln aiiajacts 
(Oirtori at at# tSdSI* 

tha ittplaiaomaat oC ,'.;4^ilJB«tt protaJUa with wacHttii»ta 
protalA in tha diat hm hmm at^sgic^tad to radaea tha diat 
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ISMttA risk CGurreli# tM2> • 

Wommmeg Smcikm «* si (19$3} l^&md bio upprociable 
corrsitttlott tMrtiriMiii l&otal ifttaks o€ isrotsiii# wtisii CSOOIBIIIDOdl 
niiiiraiiia rsquiri^oiit sonaM eliolsstfixol trnmlm 
Work in miiaals showlBg taiirt «wro»* sod fnjctos* 
ars proaiitskl itrmra studios* wltiek iiat* not sli«»m 

^mmsistssit ehimgmm Xn ono mtxisdtf isoeslorie raplaeoMat &t 
staroh wttli sueroso in nixoS dl«t did not IssS to ehanipos in 
sasmii cliolsistoroi (Mmm and Tmswoll* 1972}* ehmgm that 
w«r# doetiBNiatoi is anotlistr stia^ (Roidmr ot «l« if7il « . 

imi 

High dOQSity lipoprotoias ar# lipid lipoprotoin 
conploxss dofinod by flotation in tbs mltr« osntrifngo 
botwsen dsnsit^ laOil «id 1*21 ga$i|ll *bsr tbs prsssnco of 
msjcwr protsin eenstit'iMiits* apolipofirotoin l^X su'd j^Zlt 
and by slfdia migratioe on elaotropbsresis* Throo olssatoa . 
of liDli atr« ao|»aratod on tba basis of flotation ratas on 
nltraostttrlfniatioiit hairo flotation ratas batiroaii 
HMi^ bato mtna in mmmm of 3*$« itia tlii»l and 
sdnor HraUj is soMstiiaos fond at A £kmQ€% and owrlaps wii^ 
tho low dansitf lipoforotsain distribntiofi* Haeantiy Hablay 
and ooilaagiaas liaaa idantlfiad a distinot sob typa of HM« 
dasiipatad as maue or ^ E«iibX«* iMs is l^sandi in tbs 
plasMi of a^lastmrol tod aniasals to a smedi snallar 
artint in baiMii fad Mgli tdmiastarolir tii#i sataratod fat 
dioiMi# iMo diifM!S froMt otbar sob typa by ittasNSBoa <df 



SdmtaxY e}ioi«Hit»jDi>]. cm hdi* 

WoK^mm mt «i zvpctdrtttd mihmmtiA Immlm of 

MEUme im x«t« fad oINoiMPtcvol utiilo «t «1 CiM2) and 

JIWf^pi®SriBw^ 3Uw JLw w® Jt* 3LB 

«lioic«1»rot f«a rats* tofoor «t «1 (WM) an! tlOMrar^ ®t 
lltii} mpmtmA Imvml of mL eltoloatoroi in rots 

tXMmmfmm 12,071} ilimisflyi'tiiira'fcod fliatb poy*j. liMsiroimodl 
dsmtSomlly * 9 btmt iJi xmtM iod with high cimhmtmml 





in imi* choi«it®S0l In emjiiigatioii with ®I«wttioi3 of sinrun 
trlgliv^uciite and VLIE** Studios of HJUL ecs^pooition hvm 
shown m &mxmam in rstio of i^lipoprotoin iw*! to Jw«xx md 
Q docriNtsa in H0L oteiimtotoi to firotoin rntie CschonfoM 
«t nl« %916} emsistont with m solsctiws d«cre«isa in ; 
specins iWlvm «t *1# it77)* 

Utimrm is oiridsnoe that snbstitutlcwi of Issogo qu«siti«> 
ties -of polyi»niisatnratnd fat for satoiratatl fat in diet can 
jcesnlt in lower letels of i-SDti lipids end i^otalnsCHichiwnii 
at al* i9«7)» m iwcrmmm in the p/s fat ratio from 0*25 t 1 
to 4 t i in food diet JM to f<mr normal sntojacrts for fii^ 
waaics rasmltad in radnetion of HDt* eholastarol and apolipo* 
protaiiw JW>X eoi»«EttJratioii of 39 md 2i pmxmat raspaotiiroly# 
with an aasoeiatad rodnetion in icox.^ t ratio (Shaplwrd 
at al« IfTi)* Olhar stndias hats lMnrowar«r xapcKrtad aithar 
no ehm^o Cxanris# IS^t Shoi^ at al* 13®1) or incraasa 
(Jocdcson «nd Gtwm'kt 19S0) in lawals of hdl cholastarol with 
faadinf of diata anrietiad Sjs poly<»i»satiiratid fats* Higli 
diatarf IntalHi of elwlaatarol# in tha form of throe to sin 
Ofg Tolks par da^# lias liaan roportad to prodnoa ineraaao in 
at|x>-lipoprotain s eontainiag KDL * sdh specias in htaean 
ilfaiilair at al# lf7i}* itiis of fact was saen whathar or not 
th«ra was an Inmntaaa in total plasma cholaatarol* i>tspdta 
tha faet that lUJI* casntainiiig i^lipe^Enotadn S .^.^sogeaiientoi 
snip a Mftaov fmottMl to tho total Hhi* prosmeo was 
idioini to aooomit far m increaao of 3*f to 4 timos tho 
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binding of HOI# to LOI# rocoptors of fibroblasts as coospared 
to larirtrsatiBont hdl (mSntl&f ®t al# 1931 )• But this was not 
obaarvad in anothor study CA^labaum at al« 1979} • Racs^atly 
it has boon rsportsd that iarsal of KOb cholosterol md siirm 
apolipoprotain iv-2 but not apolipO£srotaiii £ incrsassd with 
tha foeding of diets high in both oholesterol and sattiratod 
fat Cite) et al« 1974K 

h final ccffiUiidaratioQ in s’salmating that affoeti of 
dietary warlables cm :kD!:< is that* while levels of hdi* cho%jm» 
terol md plasma apolipoproteln are siadlar after over- 
night fast and non fasting stattei (Hmderscm et al* I9£N?)* 
C^mgm in levels and compcmiticm. of HDL have bean shown to 
occur acutely after meals containing fat# cholesterol 
^oiptmlipid and o-apolipoprotein levels in fililtj increases 
and cholesterol in HbL diMereases (Hawl# If 73.f Baggio et al* 
IfSO) in conjitiimtion with transfar of chylomicron lipids to 
Hbi# during the course of their catabolism# fecimtly* it 
has been shown that tmi# apolipoprotein A-I levels increased 
idimi fat was consumed in divided dcmms over a 10 hour period 
but not when the same mamit of fat was ingested as a single 
load (Kay et al* If IEK}| • 


LOI BEHSITy I#IPOPRQmill CH0l£37ER0i;#Cl^I##c) 

ffore theaS' 75 pereeest of the total cholesterol 
presefit in the plasma is in the of JUOluCi* Ll>l«#c is 
generated by tlm degradatiem and removal dcf'*' trlglyeeride 



Ihmix deiisitY is in ths xaaga of I* 019 to 1*063 aod they 
coataio apoprotoiit B 100* 

Zb 1977, GoXdstoiB hypothoaiziiMfi tbs esmcspt of 
LQiL riMoptor* Zb® {btosobc:® of - tb@8® ar®c®|>tx»rs hav® b&<m 
ccKifirmed by laaoy laboratorios* LDL r®c«ptors mrm prmmt cm 
th« cf®ll suarfac® of liwr, mlr®ii,al cortlcsal coll, lyiplmcyt®*, 
muscl® colls sBd rsnal colls* Uih that binds to this ir«c®« 
ptor Is takon up by th® r«c®t>tor lasdlatad imdocytewis and 
digested by lysoscaae within the cells, lb® cholesterol 
esters of U}h are hydrolysed by a lysosomal elmlestfiryl* 
«it®res® and tbs liberatad ehol®st«rol is us«d both for 
'moaibran® synthesis and as a prcHSursor for steroid hormone 
synthesis* Mser uses the U)l 0 mc for syntiuisis of bile acids 
and for generation of £tee cimlesterol which is secretwl 
into the M3e* 

Diets high in f«t mad cholesterol cause an elewatlon 
in in most animals (Mahley, 1973) • zbe respcmse in man 
waries# but in those subjects who haws an elevaticm in plaswsi 
cholesterol, there is an elewation in plasma LDh levels* ^ : in 
1979 iniborahfwjpplahsRim et si demonstrated sispi if leant rise 
of XiDii level in husmn volunteers after feeding $000 mg of 
egg yoBc ii^lestorol per day har 30 days* 

J^ge related difference in rise of liOb was deanona-* 
tratid by hrora and CMpta G (19371* Thay fosnd -Hist rise 
of total serusi cholesterol after feeding high fat high cdioles* 
terol bceekfast for mm week wm irach more pr«H»»unmed in 
young imluntners with major'-' portion irf rise being ' cemtri* 



butiKl by incr®MM5<1 hbl* in contrast# in the older age group* 
the rise of total a««w c!i«>lesterol was lass marked with 
LDli-c contributing nwinly toward* the Increased levels* 

Bandet et al (1981) desnonatrated that there was 
significant fall in level of bDh in five volunteers# three 
and five Iwmr after taking a butter diet* They •-attributi^ 
this fall to a defect In VLOL hydrolysis by serum lipas^w 
and due to metabolic blocking in liver or adl|s<»@ tl#si»* 

m additional alteration in 1<D1*# induced feeding 
high cholesterol diets involves tlie apoprotein constituents. 
In normal IiDL the S-apoproteln is the major detectable apo» 
protein isoiety* mmmmr, $m several speciiMi# the LbL 
cewtains a vari«*>le amount of the E apc^rotein following 
cholesterol feeding (Mahley et al# t9T7f Kudel et al# I9t9)* 

Kouaiiaiis FOR cmw-GL of fiiAsw moms'mmh 

hesearc^ till date hioi established a central role 
for lipoprotein receptors in regulating plasaw Cholesterol 
netabolim m& tre«sport* The homeostatic and regulatory 
maehmklBwm that mainteiii a relatively constant level of 
plasma cholestearol despite cheanges in dietary cholesterol 
intake include alterations in the efficiency of intestinal 
jibsorptioa end in the rates of cholesterol bioeyn-^^aiis# 

LDL receptor mctivity# secretioa of cholesterol into bile 
and hepatic conimraioii of <du»lest«rol into bile ecidi# the 
chief matalKklie product of cholesteml (nistry end Hiller 
at al« lf®l# iWiaBiira et el« It®?)# 





C3«>l®ateroi ebsorpticm is a coiaplaac process iiiwl- 
iftiCQ a ctsiiber of sliepsi* Aitltou^h 'the rate iisilticg step is 
iK»t knaim with certaiiity# it is currently belieimd to be the 
transport of sileellar free cholesterol frost the intestinal 
Immi through the unstirred water layer »a<d« in molecular 
form acnross the cell merabrane of the entarocyte# Shis had 
classically bean thought to occur' by passimi dif£usi<m« but 
several studies suggest a .role for as an yet tmidimtified. 
Inrush iKxrder protein* . beeireased id^socptlest in the prestmee 
of increased dietary cholesterol serves as a major octroi 
mschanisisi in cholesterol hmeostasis# but there is a great 
individual heterogeneeity (C3ulittao et al» 1971)* Miettiaea 
.and KSMtenieid et el Clfdd) cite the increased absorption of 
sacogwaous cholesterol by perscaas with epolipoproteln as 
contributing to the heterogeneity in response to dietary 
cholesterol* 

Mother BMjor adaptive mi^hanism is the rate of 
conversion of dietary cholesterol to bile acid and the loss 
of either ^ol4Mit«rol or bile acid in the stool* in 1977* 
mfland et el found that hyporesponsive monkeyv had inereimsd 
biliary eaocjretion of eholetiterol* Recently xred KniT et al 
(1991) studying a ease of a »»r»oeholi^terolMic 8S»year old 
nan who had %mk«b consuning 29 eggs a dsy for the last IS 
years leportsd that the rate of bile acid synthesis in the 
patieet was greater than in my of tlMi 2t@ st3»Jeets stndied 
by tliM for^ the last 13 years* 
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ROLE OF LQh IIEGEPTORS 

Op®rat4<WB«llf» t3m hDl^/LDL-jrmsmptox a^tmn cm l>e 
considered t!^ parlMZT treasport wch«aisiii for eadograiioiis 
elioiester^i* I«OL mrm g&nm:atmd in the piassia bjf the Smgr»» 
datioa of interwediat® density lipoprotein (XBWm Gen@r«t«d 
JU>L is reraowd relatively slosfly frora the plasm hf biMiii^ 
to WZ> receptors in thm liver and extra hepatic tlsimwi 
(Kits «t al# l$)S2)'« m rabisitst rats and hrnmtmm, mere 
thm half of the total ldl receptors are located la the 
liver. However* the precis® distribution of ■ these swsmptars 
in mm is nstoiomi* 

mouLATim OF mmTxc mh. m.Q-Pfm. 

Ifepetic LPh receptors are suppressed whenever the 
livm'*® content of ctelestmeol increases or its dmnand £ce 
eholmterol is redaced* fim* receptor stqpqpaMMislon occoco 
when a high cholesterol diet is cmrnmmd (mi et al* 1991} * 
«r idtsn bile scids are iofosed C^geUn et al* 
coovorself* IM 0 roeitqprtors increase wiwct hapatic cholesterol 
synthesis is hlocdOiNA la^ tha dmge eoa^pectin or neviaolin 
(ooldstein et al« iiWZf BelheiMir et al* I99i)* whsai bile 
acid binding rteins are givm (^heifierd et al# 1^0)# or 
when m iloil bypass is creatod Cspengel et al* 1983) • 

has also been showit to sopprees the root^tcc in 
rabbit Cdoldteteiii et al* 19IK£|# raeegtors can be 
stixmlaisNI bir' td^froxine Cshcsnpian et al* 1981) • Hepatic MMt 
rocaptocs decMiia when ral^dts are £ 4 ^ a diet ccaq^osed only 


of ffocroso asid oosolxi (Ctiao et al« 1982 )« All thmm 
changos io rocoptcar activity altar th® rate of optek® of 
LDL by the liver md cmstm riMsiprocal eh^mgaua la plumia 
LDL level®* yheoemr hepatic I<DI* receptors are sappressed* 
the plasiDa LIXL level risee* «^varsely« tlMie 

receptors are induced# the plasm L£^L leirel falls* 

miGLYCERlDES AMP VERY LOIaf DEMSITO LIPOIf^OTEIIgCVliPLl 

Hie level of senaa triglyceriils Cs»TO) rises c<msi» 
derably after fat iogeotioe# Rise la the trlglf«5®rld» lava I 
after fat lagaetion has hmm reported after givluf different 
asKmats of fat. load mad wmmwciM^ tlie blood level at 
dlffereiit lolMrvals thereafter (Hlkklla aiad Kontiiiea# I9i2f 
Daoboroiigb et al« IfftS)# l^afpreall il9i3^ has reported a 
si^aifieettt eorrelattoe bets fe n fasting# Pf2 honrs and Vft 
taers valess of serm triglyeeride pertiraiidiallf’* 

. €lefsiky et al (t91§} noted a Mfhasler plaswi 
triglyoarids eerve witli an toitial pesOE occurring i to 3 
hones after foodinf and a sMsond peiidr after 4 to 7 liowrs* 

Hie inriwir pe^i^ aocowtsd for by inereai^ in/ehyloiiiorofi 
levels in nore than 9m oases# idMrees secondary pedk repre* 
seated a rise in VU>b level in m% of tbs oases* Previensly 
bcnnnper# Havol et al CitS7} had concluded that iimoseiit in 
the eoiveentratioB of triglycerides in tfie mmnm fiolloifing 
ingestioci ^ fat im antirolir the cesitlt of m inoroase in 
their omieentratifMi in 7i«i3d** 

laosss prodiaction of md triglycerides is 
sore ttftea due to seoondery ^omtalitiee than to i^iswcy 
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factors-, psrfeape th© iiwt eomxm c&mm is high caloric 
■'Intakm assoclatsd with obssity# mxcm»m alcc^ol md mcmm 
carbcbydrat®, locrsassd levels ar® also foood is diabetes 
raellltus, nephrotic myndrmm and hypothjrroidism with ■ 
obesity. I>elayed clearance of triglyc»ride the sertm 

is noted in cases of ischaimiC' heart disease after high 
fat diet (ATora et al« i9S7« David et ml# 

vLDb mmmTs 

In additiem to a report by Htstry et al (IftiJ that 
beta VLDb can be indxssed by cholesterol feeding in man, 
preliminary stndiaai from the .#lsdst<»ie ibandatie® baboce- 
tories fear cardiovascular Disease Indicate that certain 
individuals r«ipood to high fat, high cbslesterol diet by 
producing lipoproteins which are capable of delivering 
cholestaaeol to secrophagaai* Ihe beta viJSb may occaut trans*- 
iently as miiu>r coi^pccrants of the human plasma fractlms 
after diets high in fat aist cholest«ol are consumed, and nay 
cause repeated cholesterol deposition in cells in the ' 
arterial wall over the years. Ibe beta ViiDL, either chylo- 
sderoB remnants or Ispiritlc lipoprotein may reprwiwait the 
atherogenic particle postulated several years ago by Silver- 
emit* this alteration in tlwi lipoprotein fraction may 
reprresMftt the rnmt significemt diet indnsed changes in 
lipoprotein predisposing to accelerated atherosclerosis* 

msimsssm 

mm e means of lipid transport in the 


1 
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iocogimflwuB puttway • limf ajr® iarg® Ilsx^rotaiii particl®® 

eontaiiiliig dii®t«ry triglfwwrid® aiid ctiolaitarol.* cshylcswicim® 

ar« rapialy cl«ar«d frcas th® plasoa and normally are not 
present after an overnight fast* ih® dtetection of th«»« 
particles in fasting plasimi sauries* therefore, is always 
i^csnsal atod may indlcat® presence of other hyperlipidowaias* 
XnereaiMMi levels of chylcsiicroiis in the plaowt ii»y be foisvl 
in cmm of genetic defects InTOlving the «asy»e lipoprotein 
lipase and in the familial fora of hypertriglycerideadau 

ENDOCRIME & mThBOKLC Disms>m mp MFQPf^OlEXUS 

Ghmnges in plasma lipoprotein levels in diabetes 
remain <nie of the most ii^portant risk factors in terms of 
accelerated atliexosclarosis (santaus et al# 1972)* Xn 
addition# dlaibetics may have altered lipoprotein stmetnre 
a«si metabollem indepoaidecit of increase in plasws lipid 
levels (Eidcel et al# 1931# Howard et al# 1978 & schonfeld 
•t al« 1974)# aaid these altered lipoprotein may be ipsoeiated 
with aciAleratMt It is generally a^|Mce» 

elated thart anatceale avideaee of aceelsrated athercawilarosis 
frequently develops in inselin depamdent diabetic patimtts# 
ten to fifteen years after onset of diabedms* 

fiyiiertriglyoeridettia is the mGNit <»>iaaon lipid 
abnfxrmality observed in di«d»etic patients* l!he main cospo* 
sent of hypertriglyceridemia ie tom and rarely chyloiiiiorens 
(Hikkila et al# 197) and 1974) • TEAL cam' cause seimidary 
hypMB^olestwDolesiiiai# USm hypercMbasterdesda ^ diabetes 





e«ii occur beeamso i 

mm Xocroasod pXssma VLOI* lei«l e&vmmm m 

iMMsrmmmm in pXaoina ehoiostcroX XovoXs# sineo Z&% 
of totaX lipid cootant. of VliDL is cholestarol* 
hm Diabotos «££«ct8 tho plmtm LDb metabolism «* t!i« mxact 
aochaoism is not clasr# but it bss boeii propoamd that * 
Cl) ttia iocrossod syotl^sis of viMt in diahmtm* 
emmmm imeiro«s«l Ldl formation# »iam VWh is a 
procuraor for voh (2) Bocraasad catabolism of XX>L 
im poorly cootrollad dialmttas .doe to glycsosylation of 
plasma JUau (Idlitsman# ' 19S2)# irliicit altars tba configo- ' 
ration of LBi# so that lass iotaractioii occurs with 
specific raeafptcors raspcmsibla for tha mijoritsf of IMI* 
catid9olism in normal parsons (Bg&m at al# 1981)* 
ihNsraasad coiiinirsi<Mi of VWL to LDL and impairad 
clamramem ara two c^ppoainQ phmimmmm wtiicdi may influatieo 
t)ia WL eoncantratioR of diabatics in ait^ar diraction# 9xm* 
dmpdLtm rndmimml eluMa@4Hi in U>l> coocmEitration# thara ara 
mltipla dsfoeto Ija metabolisak td hM* in BOfi*insa.lin depoi&» 
dant diidMbmi# tdiiedi may datntributa to incroaoad atiiaroM* 
ganosis in this disoi:dar(}icnr«n:d and ifilliiaB at al# 1987) • 

In tlio RoOcafallar monograph (Allon# 1919)# ^iJlpaaeiia 
is lai^ly associatod with fat inta)o» tasted othar diabatie 
symptoms**# oocoeding to Enrin 11919)# tJm-lApmmim in 
diabatdos will dis«ppaar with tha alimliiatixmi of fat fresm 
diat* iXoslin Cll^l) simgastad a rmlmdsiem bstwaan high 
protain fat dlat and a hi^ dagraa of lLlp«Mmia# ha stated 
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that with r**trlct«<l paarticuXarly of fat# th® blood 

fat rafiidlF falls# Sloor (1921) statac! th.ait thcr-a ’#as a 
of paocroatlc hazmoam irhich ia mamtinl for 
th® propor rt^ncrval of fat from th® blood# 

Iiow fat ««d high carbohydrate in diet t Th® 
awidfflBkc® of low fat ®»d high carbohydrate In diet* of 
diabetic 'ijatiatit* doriag treatiasiit have been «howi to rssult 
in loi#®r aeroBi ctiol««t®rol» lower insulin''' roq^reraeat®, 
improved gltacoee tolermce i!^d reduc«d sefverity of v&msulav 
eemplicmtiema^ (Ellis et al# 1934# Eabinoviteh et al« 1935| 
Singh et «l« 1955# Kamplier et al# 1959# and 9013 Eck et al# 
1959)# On the other hmwii# hyper lipidemle has been noted 
in ncm di<^heties dNiring administration of low fat# high 
ciA^Mbgfdrate diets# - The li|>«e«ic effeet of s«n7li a diet may 

m e stisSy# tNi rednetiem of dietary 
fat over m long period showed that serum triglyceride 
retmnad to normal after serveral montlni (Mitonis et al#i9Sl)# 
Recent studies in onr departmemit (Mora# iigaxwal 
md Sins^ et al# 15#9) m dlaib&tic subjects given a high 
cholesterol test diet foUcmed by evaluation of postprandial 
changes in lipid profile# remealed that este hoar after swli 
a meal seruia triglyceride levels showed a fall in 40% cases# 
a rise in 50% cases# whereas remaining 10% cases showed . 
no change# hbwever# these levels were elevated in all cases 
$ hoiars afissc the test meal# changes in 14^ lewis eadiiMt#! 
a sintlar pattesn# wMIe MM* levels did not show any signifiw 
emt alteretieci# even ihouigh 1 ^ basel mi levels were higher# 
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cmmic hvmn mmhSE Mm hiPcmtoT&ms 

»!id lipoprotiriii alm£>r 2 !ial.iti «9 
haira b««a mporttiA lit patianta pf primary biliary eirrhoais* 
!lliera is an incraas«i3 mc»mt of tmostarifisNi el)ol.«!%srol.# 
along with incroasod laimls of cdsylonicrcms# and vloIi* 
l!httse abnormalitias ara probably <Sna to hapatic lipaso 
Inhibition as w«ll m altared eholsstorol ostssrification in 
pati«its of tMs dissMBtSii and schosfar at al# i98S)* 

i!aiK»oha «t al analysad fasting ptmim »amplm» 

ttom 39 patiants of oirrlioais* for oholasta^rol# triglyoari^s 
and thair llpc^protain fraotions* lbs patiants ineliaidMi il 
alcoholic elxrlioties CNanatanlng orar 130 c»f absolnta 

athanol and IS iiofi<»alei(olioIic cirrhotics* itia Siffaranoi in 
lipid yalcMNB betwaan tha tiio patiant grcmps was not signifi* 
cant axcapt that VLOli idmlastirol was ralsad in aloSiliolic 
eir^»tiei« Hotiayar* coc^parison to laoraal liaalthy 
controls* tha ralnas wars sigiiific«ntly altarad* fha dietary 
in taka in tha ti^ ^cmiai shoiied no differmsa* oscapt that 
the non aloohciic cirrhotics consmoed nor# animil protaiiis* 
hm Intaka of axog«ftoi» fat and raditcad synthesis of ondo* 
gonons cholostarol la cirriiotic patients' saamad to inflnaaeMi 
til® total lipid yaltias Cstigandahl and otssoa at al« 1^4)* 
hlcoiiol ingiwtion par sa has bean raportad to 
raisa larala. of Hbl* <«ri^a{iason at al# 1974# salfraga at al* 
1977)* Wat the rasnlts ai Glitaek at al C19S0> wuna eontrap* 
dietoty to tha atatanant* 

In a larga apidmilogical stcidir* loaoSa q€ vmu 
chotaatarol and lOMnwt of imMtoal alooliol iatiSca in 
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rmgm h&vm indopendsutly eorr«iat«d(0&«t«lIi 
et r*l, lf77J* h xmcmut ioagltiyuilaal mtxxdy <Har 9 ir«a’PiKi «t 
at, 1991) (MitalXiag follow ap ia 19S3-49 of awn Inimotigated 
c S'tu^ly ia 1976 rwmml^ that a-ma though alcctel 
consmptioa dtotoraaaad ovor tha 12 yaars* thosa waa om» 
significant srolaticNci hatwwfi tha fall In HBh chol««tazol 
concantratixm md fall in alcctel omsnnptlcm* 

cmmic REHAL IHSUFFICIEHCY AHD I^lPOFROgElHS 

of M|M»|urotoifi instabolisfn loading to 
dfsllpOfjrotoiQMHsia mm pcros^t alroaiy in tho aarlT stages 
of Mial iasufficiooey# mvmi theru^h at this aarly stage* 
these SbftcnriiiBlities are not detected hy rasas urttnents of 
plasna lipids (j^ttnan and Alanpoirie# 1990) • 

Cholesterol rnrnmx: is tliMS preferred forsi for choles* 
terol storage in the Hear# since an increase in total 
hepatic cholesterol is reflected aore as osterified than 
free oholeotoi^l* A pcKSsihle relationsliip betwesm choles- 
terol eotiMr tarnooer and lipoprotein -tnoisport has emerged 
froei the study of liostol «hd MsociatsMi C1968| 1970)* 
Cholesterol ester tinnsovar has been foisid to he raised 
togeldier with triglfoarido tunMiettr in sid»J|ects with the 
nephrotie syndroms (Mcstiaie and Hostel# lf#©>* 

issr plasMa KDL choleoterol concentrations in 
patimats with C3RF are related to decreases in ths synthetic 
rate of mpo AmX/UGS* C Martin and Mt at el# 1993) « Miesoes 
o w e r pahiw t iic^ of lipcsqproteins obtaining afMC^otein 3 In 
the principal catiae of hyper llpidaemla in patients with 



t.h» nephrotic: syiidr«Mw CiStoren »ad Villiritxooa «t ml* 1990 m 

Kwc&dl «n4 HcwdLc* *t ®1 (i989) iamxA that #«rwwi 
llpoprotaia Ca> lewl* may J>« iacraaaad In patianta of 
ccsphrotic ayridroiwc# p«rttcislarl,y tho»« with mad^ranon* or 
ir*i?i&raw3tp*rolif«ratiy» gloiaBmXofiophrttio or priwtry ^«f8yloi«' 
AoBiBm But i!i»asur«went« of HDti in pationta with th« 
sicplirotic ayndroa® Imiw yioXded eontradictory roamlta# 
boeausa llpopcotoin (a) In tha sama dansity ran^ 

aa HDL^* hmcNi aanot rash ^Miieantxations dataitdaod aololy 
by nltra«mntrifii9ati€Mi nay bo f aiaaly alavatad 
nation with aintnitaatiai aMentnta of lipoprotein* (a> (Koateer 
at ml, 1983 )• mrnmvme, the compos iticm of plaena cholee* 
terol eai^ira ia cntly isininelly mitmctm^ by a single tmal 
of a apeeific fat ClCaydaii et al« 1983} « but ia me&ily 
influenced thernafter* 

Patieiits with cliroQ.ic xenal feilura (orjp) timd to 
hawe .lower than ncncmal plaafea MBt* cholesterol c^BMentratiema 
CXiOwia et al# 198iy .RapopcHtt and AvSxmm et al« 191'8f ' 
Goldberg and Harter et al# 1983 )» altiwntgh the aachanim 
nwpooaible for thia defect 'hie not been defiinMS* beereasea 
in HOL choleaterol are oft«i aaaoeiattd with Incnkaaei jbEi 
plaaraa vx*i:)L*i!0 eo«K;entratien Cschaefer et al# 19*!!^# Foliar 
and Finney et al# 1978} and in two of tSieaa lAatnacMs * 
ioidkigaiiima hypartrigiyoarldeiitift and • it has been 

that the ra^li catabolic rate is faster than nooMil 
{Sfdcu et al# I9i9f oolay and 2Mh at al# 19^}# Hypertri* 
flycerldeaila aAio msmaem ia pati«»ta with C8F# but wliaraaa 
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fsatieuts ®ndc>0«io«» liyp®rtriglyc®rid«i!iia aasd UIDDM 

haw »o increase is vldl-tg syiith«tJ.e rat«# a d«C3r«a»« in 
VLDL^TG •FWl'thetic rata ia aeen in patients with chroaic 
renal failijtre {Heamin & swwmscm et al, flwis it soewai 

possihla that the atenoriaality in HQli kinetics might also be 
differesit in patients with chronic renal failnre* Eeeent 
studies f Martin and i«®e ®t al« 1990 > prowided support for 
Iditt 'TiflAT that low plasma HOL cholesterol ccncentxatiims in 
patients itith CK? are related to decreases in s:pithetic 
rate of sgpo jwi/Mdl* 

thwre is ali^ evidence that patients with €RF have 
a factor in their plasma which inhibits lipoprotein lipase 
activitf’ (liirase et al# if7Sl end it has also been 
siKsm that 'the lower the Lffl* activity# the lower the plasma 
HDL ehatmtmmt concentration CHikkila and ‘ihiskiiinn et al# 
1978) . 

Patients with CPF are at an increased risk fear 
coresnary artery disease Chindner and Charra et al# 1974) as 
axe patients with: HXbbM and endogrenems hypertriglyceridemia* 
Heme of these clinical syndromes are eharaueterlsed by an 
increase in plasma tJ3l, clioloitexol cocmentrations# stugges* 
ting that some other awMShanism nnst mccoont for the 
increesHid inrevelimce of coronary artery disease* An obvlons 
contsmtet for this role is the decrease in plssMi Hlil« choles** 
terol oomcentratiem seen in patients with CPF* MXPbM cc 
<fmdogefM9«is hipertriglyeeridemia* Xn this conteoet# it seems 
worth emphasising that patients with CEF have a low plasMa 
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HDL cholastttroi concmttrmtltm md a sl 0 i^«r than noxmtl 

fractional eatal^lic rat* (fcb) of apo fhia 

cofsidiiiaticai of dafacta.ia in markmd c€mts&»t to ttie 

aitnatii^ei in patlants with MIOOM and <waaogf»iona hypm:» 

trigl 3 ^erld@»la« in whom a faster than normal FCR of apo 

Mimi/HDti is associated with a lew plasma HOI< efiolastarol 

ccNBcantratiofi (Fidge and i^astal at al« 1930# Ssku and 

oartside at al# 19i$)* Hina# It is not possibla to 

l^adict the ch»ge in HODh kinetics that will be preetent 

in patients with a low plesma HDL cholesterol concentre*** 

tioci# ihese obserwations focus attrition on the relation* 

ship between timt fCR of apo A»I/MBii 0 - plasiiii HBb ehol^terol 

coneentratioiif and coronary artery disease* It is 

generelly assomed that it 4«i. a defsi^ in rsyerse cholM* 

wl^ patijasts 

terol transport that esRplains /rith a low plasma HDL 
cholesterol are at incremkad risk for cor<^ary artery 
disease Ci^ller and Miller# 1975)* 

ctiRoiiic emmvcTim pplmdmart 

. %«ei£ic noin»eaiicer respiratory censes of 
mortality haws bMnt infr«N 3 i»»ntly stiaMaied in -relation to 
cholesterol concentratie»» Ckie of the few tmgoiAQ 
cotwrt stvdies# that has been the sonroe of mwit sncit data# 
is the HhitidNiell stnd|r# in wMeh i8#4N9f3 non siN^ 40 to #4 
years were examined beta#e»a 19€7 at^ 19^* Plasma choles- 
terol cceMeentratiotts were available in 17#71S of these lasn* 
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aultj{»:t43 ivith r«&pir&tory myspti&m lov<&r clmlm&tMml 
lvml& 'thm thorn tfithcmt jrwspirat.ory mfmptom, and tMa 
was raflocts^ ia th* i?el&ti4>nuiliip b«tw«ea chalastaroi 
concantraticm *»d quart;il.a ®£ fEV- t ir««piratory s:pRpt30iai 
aa«i to; ar« associatsad with incraasad owralj. mWE'teality 

m» wall as mox:t&lS.t^ item rasplratarY cmditicms <£bi*> 
i^ 3 fstoa« 19&3). Sid^Jacts wtiD imported ‘^lat they imd 
axparii^eiMead wBkmptmlxmd wedglit loss ower the year predodlag 
aicajaiixatloa had a aiaaia plasaa cholesterol coeicmtratloti o€ 
0*31 m ool/l lower thao those who had not esperieiMsed 
weight less« jwad their relative rate of laortalltv' was lm€>4m 
it»rtalltf rates were eiadiarif’ elevated for lung cancer 
(1*7S) mod mm cancer raspirator:^ disaasa 

ttwne findings are in agreecmtt with thcee £roi& 
similar other etudies CKeaarevic and m&m et alp 1981# 

Kagim and JNCOee at al» t99if mm&tm and Sla^hherii et al» 

In press)# vis* that reepiratoxif disease nortalitir has 
atemra inverse associetions with cholesterol levels* In 
pres<mt atsadr el*o Csnith aM Shipley et al# 1992)# 
marta'litr ratee free all rwifdratory diseasa* plve the 
siteategories of hdonehitis# pnenmonia and other raspiratory 
diseasa displared consistent inverts associatictis with 
ctelaetexol level «» a tratid which remained imaltered even 
after' IS fears of folloir On the ether hMd* cholesterol 
cciecoatratien showed a continuoiii positive relation.rt>ip with 
coronarf IwNKrt dUMNeaw which is in agreenant with resiilta 
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from ©ther lar'^ cotiorts Cts^ruiSjerg and HoXns «t al# IfSSf 
Km.t.cm a»<2 Kiillar at al# lf84K ' Caaoer wwrtallty Bhovmd 
tm ttmoa with plmam csl^iaataro:! ccwkceatiratli^* 

HOiiwtar# of tho iodi'aMual oaiiear mittm, mlf 
Img eaocer «l(i»o«i»tratattd a coosiataot inverso trond witlk 
clioloatarol eooeantraticm# but paacreaa aasd liver cancer 
rmtim wore hlgihoat t» tlwi loweot cholesterol grtmp» Smoking 
wamlM bo the obvicm coofooiidter la the rolatioaohip hmtmmm. 
choloetorol level m& tmg eaaoor end reoijiratorf- diseowe 
wortallty* ifeere vm hoeower# im mnpgmtJLtm of my aeeocjU 
atioQ between end c%K»Iestorol oeetcMitraticei in this 

cohort* liiflai cancwr* iieto divided into ttiooo that have 
c^neistontly been mlrntmA to osiolclijg CUoll and Pet© et al# 

xy flwMWPwW wK lilX|^ Jy®#/ # Sf»l BICMt# tlow 

negative rolottomdilp with cfioleeterol wa* soon only few 
tho former* for iStm mmMiMg role^tod coneero* the nertality 
rate wm bigboet i» the looiNit cholesterol giroasi thim in 
the feet of the popelatiem* 

Xt^ eoeld be mtgmA tiet if lew cholesterol leva Is 
i;wftdiepe«e pmmmm to ivMiidretory inortaiity# loir cholswtexol 
levels will also leeedisfiose persceis to respiretory diseese 
before deeth oeemrs* If this vmrm the case# i^ea ad|estisi@ 
for the fimeNnacNi of rsepdratory syiiptoms weiald be ij>a|i|wo« 
priete* fbe pcee'ent study does act ellow sweelAation of 
the teaporel between the deteiljqpMMmt of r»spjU» 

ratory aoebidity ohA |d«e»Ei eteleeterol levels Studies in 




31 


hms^tic znd other prir&t&B havog howev-*r» rteiscoijtxe’ted that 
respirator^' iafcctioas lead to le%.’ered plaame ctioiestar®! 

Is vela Cicerttula - 7^4 tMsbot at al# 1988| Fissir ead 
Danalatoa at al« iS?2}* !lSietre ara two inplieatioas o£ 
tMs* rirst# repeated respiratory infections ere a feature 
of som £<mm of chronic respiratory laoxl^ldlty* which could 
La reaponsibla for the lover pleasna cholesterol levels in 
patients with chronic c^structive puleoeary disease* Second* 
petieiita suffering frew respiratory infectiems at the tiise 
of mmaLnmtion would have lowered Choleeterol levels end 
alee lionld he at higher risk for fttrther respiratory 
SMimatimm mad death attributed to respiratory diseMise* 
ihis could prod»^ the inverse association between plasm . 
cholestesol level at eraatlnatitm and future respirat43ry 
disease wsrtelil^* Fmptrmtcsry dieeese does* therefore* 
appear to Imd te loiwered ohol«sterod» Iseels# idiereas there 
is no mtbetwtive ovidanoe to suggset that tiMi ctraverse 
ooeurs* 

Xft tJbii ' 

- f . ^ y fell bet^em «a^ m a t I t w# 

elevated mortalil^ ratee iMderson and Csetelli et al#l$3?}» 

idiieh could have been dm to illness ommiug eholesterel 

levels to deeroNMie* calling cholesterol leva Is# hoiMiver* 

mold have different biotogiisal effeetn thin consistently 
b 9 «r levels# and the fueatis of lowering cfenlesterol levels used 

In the interventiewi studies could# by thenselves# leiid to 

ineresyMid iiorluildtyCihrvey s^t & poddbmam et ml# in Frees)* 


v*v*ifififaci£ 





S2 

MATERIAL A M0 METHODS 



III* cas« inmterial. fcxr the present stixdl:^ consisted 
of male and female patlanta suffering from Ca) Endocrine 
and/or Mtai^lic disease* (b) chrcmic Hirer disease* 

Cc) citronic renal insufficiency and (d) Chronic 
(tetructive pulasmary disease* attending the OFOs or 
admitted in the wards of MaL«B* mdieal College* Hospital* 
Jhmmlrn 

m inforMid eonsmt was takma from all the 
subjects who were to 1cm included in the study* In each 
case a detailed history was elicitSNl end a meticulous 
elinloal ssrasdnatioci end inwostigatiotis were carried out# 
and all basic clinical and biochemical parameters recorded* 
ihe std3j«cts were then groii^ped into the following 
categories t 

mom A 

OKeup A consisted of smle and female patients 
of diabetes mellitim* renging in age frcn-li to &7 yemts* 

The number of patients iiwsluded in this gro«p was Hr 
sow^en cases were of |uswlle cwmet diabetes aM sir were 
of naturity onsat di^tetes* 
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itMi third group csmsisted of 9 patl«ntit of both 
mmm suffs-rliig from chreR,ic renal Inaufflcioncj [ntphrotic 
ajudroio*# ‘3hrmic renal f'iiltrwt etc*)* Tii® age rsag-i' of 
this group was IS to 56 years* 

mom D 

^aii» group oaoisisteKl of ten patiente of chronic 
obtftructi«>a patmm&rf diseaaa* ranqing in age from S3 to 
fO ycera# incideattlly* all patient# includad in this 
group happ'ened to be ia©.le«* 

A detailed dietci^ history ura# 'elicited to 
asseas tl^ eaaount of fat ccmsim^ daily and waelcly by 
these subiect# in their usual routine diet* Specific 
consideration was gtrm to record the weekly awunt of 
ghee and its type Csaturated/unsaturated)* oil esd its 
type# Rdlk and ad.:l3c prodiKits# eggs# md feed additiires* 

My .recent chMge in diet# oral parimtaral smdication 
before md during the study were not«l* i-iU^pitaliaed 
patients were given the diet from the hospital for one 
weak prior to the test* 

H'fty one patients had entered the study# out 
of Which eight could not coi^lote the test because of 
visiting of the test diet# aod in three cases# 'because of 
insufficient questity or haawalysis of m® or more of the 
blood im»plm 0 the ece^lete battery of tests could not be 
carried out* ‘:dierefcc«# coi^lete data fron the remiiiiiig 



»criiiato«a-t postur# withoiat- Img v«scti« Affc«r 

thi*# lth«y w«r« nliwm a t«»t 0 »al, co»»i«tl.»*g ®f 2 boiled 
erg® 2 SO ml of sweetefiedt whole f«t buffalo willc. 
till# soppliM 500<»550 fiig of 1^9 yolk choloatorol* 

Footpraodial blood rnmitplm wore taken 1# 2 mmS. 

3 bcmxre after the meal* ouirlog teat# the aubjacta 
wez^ not allowed to take aitytliing except water* mek.lng 
wm problbita^ dmriit^ the test period* Semn was sepiurated 
within f^our lw>ixrs e«iitrifiigatioe end the following 
tests were perfoneed* 






■ STKR 




TC ietiiiiatioii was done by omenercial kits 





jv. mph Cioi£SfT:.ROL 

VLOL cholns-tsKCoi was calcialatad wiog the 
£®rwstla ilarivad by friMwaW at. aJL ( 1972 ) i 

VLDh (mMH ** sia/S 
OiCLEf^'B' ROL 

itDL clKilestaxoi was estimated by iiainig 
the following fotmla glwnt by Fradricdceon us C 1972 1 i 

hUL imMiy » STC • (STQ/S 4‘ MBL) 

Statistical analysis of tho data was done by 
using paired *t* test and studimt *t* test* 





lam psmrnx^ iitiiir wm out on 13 tmim 

m& rnmlm pt/tHmatm of laoUitmi iGKoum 

6 niaio and foiMlo patiimto of dhrooio U'por disoairti 

CQroisg^ B)# S mie aod fomlo l»ati«ats of elu^oiiio iM»al 
loaiifflciooffiy {Gewp C) and t«a ml« i;»«ti«fttji of cfajoemic 
ob8tiriiet.iv« imliaoffiiarj Mmmmm !>)• 

am, 

It aanpriood of 13 mlo axiil fOmitlo pmtimtm of 
diabotoo iMllitxui io tbt ago roago of Id to 67 fOOKS# 
witli II wmm ago of 3®«4%13«2d sroara# mm i^ibt of 
$2*llj|li«0S kg and naan badght of 193«43j^®«8f «fai«®f ttmoo 

7 wmem pmSmaMa m§ Inoalia dofnaidont Mjebmm nallituto 

C1BIB0 and fonadbalng 6 noso o-f non immlim dapondant 
diaiiot^ nallitiai ttoit o«li«r gaiioral ohartio* 

toristlaa wm dopietad la 2* 

S om B ' 

: Xt ooaptiood of olglit nal* aad foiaalo patioato 
of ^soaio HiiMr dlooaao* via# kapatio eixrliooia# taagiag 
ia aga fx&m 11 to 67 jmmtm* witbi a naan a#t of 4S«B7j^lS»2f 
foaxa# aoim ooi^it of 49*124ll»32 kga Mid a mm hoi^t of 
iSfl*t%|l®«37 mmrn lliidr otiiMr goaaral adiaroetorUitloii 
aro giiwa la ippoadlx * Itm 
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Zt «(MiprJL»«NS o£ nine maZ« mdi Tpmtlmtm 

&i imal :iiiiiraif£|jei«acsj« rangiitg in a®# fxofli S€ to 

%€ fnars Mith a maaii aga of 3S*S%i4*2 foors# Mtao 
of kg and « wan haight of I$3w%^»Z7 ew* 

flioijr othor gaHaarai oharaetariatieo ar« ginwi in 
Jtp|MaEMli3K«*ZZZ« 

ggffi, 1 

Zt eoBipriaild «€ ima aiaio fadyiaots of ctjzofiio 
oi»aduraotiiNi paliKMiarf’ diaaseao* cmogiiig ia ago froa 
S3 to ^ ywmem witJi a Man a^o of 59»3|%10«47 soara# Mali 
wai^t of $3*4^3«,43 moA a «aaci haigitt of iS9*l!^«S4 
mmrn ztoir otibok gMorai «diar«eta£l8tii^ aro giimi im 
AppoodUe «> zv# 

TASix i $ sffoet of aliiglo liigli okolMtaxot toot diot 
OB mmt BTC Imvmlm in atdijoiits of A# 

B# c ani m (Mg/dZ) » 


....aMBfe, 

\JuL 43 rlul 3 HB 

■■'^UPP ^PPwHIir’ipiPr 

Cb} 

mrmsmWL 

Jiftor 

i 

a .afciL. 

#ldPwn^ 

Aftor 

S tuonnK'S 

A CI3I 

iSN^Si 

j^*97 

titvSi 

^•37 


193*74 

i^3*9g 

fi (S) 

f nil 119 

^•34 * 

i^*92 

1JIS.37 

i7i«4a 

< 179*93 
#3*94 

€ ttl 

29S»02 

' 333*113 
^m9B 


331*33 

0 ftil 

'ifAit'99 

j^e.ss. 

mBmt§ 


its*^ 

•||NL9S 
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T9MM 2 • Eff«ot of »ixigl4i liigii tmt 4iitt 

CNB wmm eh&tmtex&l imwmtm io o^Joctui 
of iifcmipm A# B# c mH B 


Ctt) 

rottlao 

Afls«r 
t Imir 

Aflsarr 

2 hmrm 

Mtmw 

3 iMram 

A 

(13) 

^•43 

39»8T 

39.83 

3f*ii 



± 8*80 

S#^0 

3; 

4-i0*!i9 

0 

(8) 

27*f3 

JS3.S4 

33*83 

33*88 



•©© 

ii8*S? 

i^6.19 

i3®.28 


m 

S3.44 

83«44 

88.83 

74*42 





;|;38*39 


0 

CIO) 

3tt«33 

38»3I 

3S.f0 

3S,97 



jt3t«08 

jIj^ 8#@® 

it 

^ ®04MI 


tfiMSM 3 t 'Mimct of Mgli clkolAictuinal t«8t» Mmit 

&& MiiBi i^ a» I^^wIji fn oi^bjoelui 

^ h0 c ant b . 


©EMaiiMI 

Ctt) 

viHNblin® 

BfOar 

Ht" 

'jfiHib ipPlir 

# IUSWIkII' 

4ft %[Hii iiiiiiiiMi liitri 

B 113) 

119*f8 

;fc^3#T3 

338*83 

t^4*73 

333*33 

133*80 

^4*43 

B (8) . 

183*i8 

V f 

133*88 

j5«*34 

333*38 

1^9*37 

Jj^3*44 

C Ci) : 

344*93 

333*Si 

J|;3Ni*38 

t39*CI ' 

tUmU 

138*88 

^3*87 

0 C3§) 

tItwIP 

j^7*«l 

2UM 

iiwt mil 

j^*i9 

333*13 

^98»«t 




tmiM 4 t Sffeet of high t»«t di«t 

m mmm SSQ ImwmlM in •ui>J»etii of 
At Bt C md D (mg/dl )9 


i7mup» 

tn) 


I hmee 

jyfbir 

2 hamcM 

AMI&BX 

3 ^HOBCTB 

A 

urn 


191 ..54 

m.is 

2MBM 




491.37 

4S4.99 

459.10 

m 



Ii5.74 

176.02 

ioo.im 



£n«®3 

^5.74 

i^74 


c 

w 

4®a.9? 


605.92 

642.00 





4252.09 

4i$@.7S 


( 10 ) 

f®»39 

ll€.i4 

120.77 

140.43 



04mf4 

J^0.O9 

4I2.07 

4^2.32 


TASOM S • Biimfh #f oiof !• high «^l«st«roi tmt Mmt 
OB BINIB liSKn^HC^ WwHq IJB •‘BbioOfli #f 

At Mt c ana B 


mmph 

imt 

IMUdbiis 

40P '^Hwprw’ 'fflp 

Mtsor 

1 ham 

Af%«r 

2 iOlM 

A£t«r 

J Wmmtm 

A C13!^ 

3.12 

42*®*^ 

2.96 

42.2»i 

2.90 

41.110 

3.01 

i m 

4.10 

42*79 

3*99 

42.13 

4.M 

42.60 

0mm 

c ctj 

3.22 

4;I.90 

2.66 

41.00 

2.39. 

41.74 

s#ss 

B tIOl 

3*45 

40.00 

3.74 


%mm 

0mm 


40 


mm,^ 

in mmmi 

Th0'&matmll mem fmtimg mtc t»f A wm 

1®4.5%53.0? B«/ai«Tabl* 1)* m t3i« £ljr«lt hma: m£tm 
&&mLniMtFetlm ©f «l*igl© lit^ ch©l««t«P0l., tmt it 

shmed © deeiin® (« 2 *ac»r»)» it iit«rtiiKl riiiiiig «9«ift 
two hour© *ft©r th« sical, «a thi« riatiiig te«*idl wa© 

at tim md of titoaa Iwmra* with tha wmm thraa 
hewr iopai haisif ©ligliti? hi^iliwr C4>i«i4%} than tha Iwiaai 
iannal (fiihla III* On atatiatloal aaaifaia, ii«wia of tba 
ohtnfaa tiara al»tiirtdUmil.y tdLgntfimmt fip liiaai 

atadaat *t* teat mm ap|»li«HS« 

fhirtNi different .tfpaa of raapeMaaa wmxm 
eatagorlaad In SfC laaei dwuBHiaa* tm mmm anbjaota« there 
wm m iMtsmmm in St€ taaai in the firat after 
taking the teat nnai* Xf thin immmm wm maen than WH 
eier mn faating ealna* ^ia of xeaiMeaa wee tamwl 
Ai* la naan ashjanta# there wm « aherp fail In sic iaeel 
aftaar I hrnrntm ' If thin fall wxmedM S iNtnaant of 'the 
fastieif wmlwtg it wm ttrsiad m A<*I2X« Zn the r e na l rJter 
of the eaaee* in whcm the variatioii ^ron faating leeala 
wm lean than S pmpomaAs, it wan teriaBi «b hp^xz raapsiiea 
C!hihle #1* 
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f I Mmtfimg ttm ttmm dULtfmrmt ts^pm o£ siMpeiisttM 
in I tmtp STC in gxmp M «ft«r «diaiiii»tr«tioft 
1 ^ cinglA tast 4 i«t mtsl 

tlMlJr Aluitiittieml. si^ifioanev «ni» appIticatJUaQ 
o£ p«JLx:«il *%* test (m93B^*Bm0 mg/aUrn 





jwi m U5mm£;L4»m 

M^^XI C4I Iff»t%20»0S 

MIXC 4 ) 


jyHsst i iloer 


I 59 *i 3 i; 20.22 

2 Cl 2 «$S;^ 4 «fS 


p vsIisMi 


7 lQf*£ 

^•S 


On tNi Iswsis CKf tlie eitsfcarljtstiwi# tDcjrs 

limm fiiMi CMMiss <Kf tan p * 4 p*X jm|s«ms®» irlMMie fastisg ikim 
BTC mn i4S«%^4«8i mgMh mA ^sir mm I hmm mXs* of 
BTC mmm to XS9«iII3^l;|aN3»22 Mi/fX* MlfteWMse Mm tmtix^ 

9mA I iMtr tsIiMi vm wot oi^oiftoiiit* Xw tiie iwxx qxw^ 
ttotw meem foot sitijottilp Iji miow tim tsristioii was sXiflit 
tlMWriifcnro •twtSotiwiXX)’' ■ to t l i # J^-SIX 

■ja ^ . j^A iiiii,ii|Oi mi|g liiiii fMfiiiMiii^^^ Jfeifc fcw.. i fiiifi -iiii^i inniii :jmn. i>IW»-4hw ititii 

CttWi^Mry wWBw# ipPP® 89 i^ PlUrfJWCXS# HlWPi# ZS 9 WM 9 

i hewe pm^^maMnl mmm BTC Immln wmm 
mA 3t3«f%:IS»iO wg/Al swopwotlwljr* ^Bm 4ifiMr<«MPO 


ty owt j fit y 4 f 





tlM fnitiBf %mml wa® 2M*66jfc45«10 in tl*® 

ntmm maSBigxmtp 0 vftmcmm it wmi isi»3%25.22 ia tNi ipimw 
mS^gm&j^ Mm diff«zmic« mm ®t«ti«tieall7 sifiaifieiiit 
ip /0*0S) ylhm »tiid«iit *t* tsmt wm «|3^Ii«d* 

•Omxm mm a stritiaQ &limrwmm ia tlw tjcwi* 
os wail mm the mmm STC Imimlm in tii« fioatprmdiai piiaaa 
b«t9PM» thm two si^b^xou^* Patiaats of XODM diapiairv^ 
m riao ia thoir I hoar 3ix: lowai Cld*7il,iS*4$ 

to their lommmt loeel CiS3*3%ti3«23 ag/SI) • This 
iaereeeiogi tmm& mm aaiateiaM ia the 2 hoar mmm S'tc 
lovei Cii4«SN^i4*fi mg/Wk} WBtM 3 hoara afttc 

iaoeetioa of the lii#i oholest«roi toet diet <i7S«.f%i4«4f 
eig/^i) * the 3 hoar wetiui repKoeeatiai • riee Of 11*04)1)6 
over tile heoel veleo* I3hi» dif^^reaee wee hoMner* 
etotietieellir oot sifaifloeat ip 7^*QS> trtiea etadeat *t* 
teat mm ei^liod* 

T»asu& 7 • iffeot of sia^itJi hi^ etmle^eterol teat diet 
oa MMO STC eonciaitreticNi ia ism std9orotipo 
ilMm 4 VZDSifl of groaip h 


oildMtee 

Teetiag* 

HftMT*® 
t hoar 

jiltor* 

3 hoar 

Jifter * 

3 howm ^ 

IWH C7) 

i$8*3i 

1^*74 

tSi.M 

17i*f 5 


#s.a» 

J;i»*4$ 

;|i4*tS 

:t^4*Cf 

A wAlVl % wjr 

tM*Si 

ai7*44 

2%%M 

231 *00 




^39*1S 

^2*07 


* Meoiew differeohe hetweea the two iaib*§KOii^po 
le ctetietiMilly eifoifieent Cp on 

esfdJyeetioa of etadeat *t* t^ei* 


Piipss%i# 

ie etetietioeIJidr iiighlT adL-gaif tewet Cp 


: m m tii» otli»r hmdg tii# 

wmm I lK»«r stc 1^1 <aif*s% 29 *i 6 «Ktiibi^ « 

0f waaiwi^ til# «#«» li#«al Twin# of 2>§*i6i; 

45 *H> ■a/il for tilio stoop* #«» « •Mshfe rio# to 

tiMi ir*ir * 2 t HW ** oaioo# f©lIoi»#d Jay * f #ii i® 

mm wmm 3 imae vain# C 22 t.§«^t 2 #®t a ^ 

parcaot. oaac tfe# isNiaal ’«al*ia* tlaai alii tioa tliraa 
li«atprai^al ▼alo## w# ^ f aatlo® ▼alo# 1 » » 1 W»« 

liatiaats# oltl* tfe# ^mUm Iwrfas mmimml at tli# 1 lw»iir 
lat#rfal« Hi# «tf fOraiw^ it#*# stafelatl#ally oot i«mm& 
tm Tm •isoifleaot «li#a ^ mmSwmt •%* t^t appHa^. 
iStatl i# iiQ^awioctisF 1 ® '^at» ttoi f lartiAag ao 4 


dlf faraacNsa 1» j»«p#cti*f# ▼#!«•# batafaea 
ZOOM ied Il 2 :i 3 i»! pi^oeit# nwoe# all fcRioii to !>• atatiatloally 
ai^pilflowit Cf pirttoalarly In tb# «^# of 1 *>o»r 

aalaoa* tb# alsolfloswoo ^afear ip ^• 02 ># 

ataiaot •%• t#at mm rnpi^Mm&m 



mm wWt lofoala 1 ® #li^aafel< 8 ap flbotii IMM ' 4 s iCO®n^ 


aaa t&O loaot aaidiiiil# lipl i i jj^Bcaoofcoro jwioiisot 

all illtiamat sxoop# wtmiimd Cfabl# 2) a»eas*t; C* tlio 

11^, l i ft . HDif laool oaa wa/fl • »f»l«b iSaoraaiw® 


aUsbtly aftar 1 boar of l®s#»t4o« mi toat 

S «8 ingi^l)# m Smlimm of 1*3 pmmmu tb# vmt mi tbo 

poatpmaiial #al«wi wrl#« 1 ®»» «»«» 0 ** parmut fiaoai 


mm t iMKor valMi iiiMm t 2 >« 



M.WmCT OF TOE OF QUOTES 

SlMi diffATWOMSMi ia KlOi * botlii £®frtiix@ 

aa ifal.S. m <» hetwmn XDDM vid Bidc^roDipi 

ioi a«{d«t!ad ia % war* alMi imry md tmm 

o£ tti« dlffmrmmm wa» Btatlstictlly slgaificaiit ip T^mQS} 
OR mpplfiM^ ti»» BtiadREit •** tiiat# 


maa£ e • Effoet ®f 8iii§lo Mgli cdiot«Rtarol tost diot 
on nann HDfi etmmatmKtijem in taro 8id}gxwm 
(Xi3Dti md EIOlEf) of fxooi^ A (ina/dX)* 


^cypa' ox' ' 

dlatmlma 

voatstoff 

Affeair 

X homr 

aftar 

2 iMQffiQfa 

Mftwar 

S Imoim 

imu m 

i9«i8 

t 

ll«28 

4# 30 

38*rr 

^•4? 

8«04 

mtmmim 

4t*30 

4a*’m 

J;|2»SI 

4@*i0 

4I,®S 


tlM oviKr«X.I mm faatiAg UA olioiiintfiUDoX 
loppnt van Ii9*9%;i2»7i diaiMvtednn* *0iiai daelJatti 

tsn Mi/dX mm hmx miism Angnation of toat 

iiot CfalBla 3)# a tali of !«$«% oomr tlm imai yaliMi 

■ 

Cnii^lo XtK 3%aro waa a aii^it riaa af tlM 2 lionr lovnU 
. at'Rlii fdXXoiiOd l>y a alight iaXX m $ lioaca* ottfi «te 3 
Imra oalma iMdaw It2*@j^4«i8 no/dl# ir^aniaaatiafi a fall 
of «»f pm m mt . mm tlm .fnatini} aatno* ttai all tlm 
tlixoa iovola ^ Xf>ii «raco baloit tlm f aatfat 

tm, XooaXt w&tii fiko MrHim Mlaf MotiiiiX at Wm I lionr 
InioBonl* n aiadLlar mm^ mm mSxsmmd In tlm olottgaa 
anmi In tte la«a.la^ In timaa patianta lini>ln i| aa noil 
aa tlm fSDKm atibf xoap Csa^lo tl* 






fli« wmm fttitlQf iMs I«v»l. la tiHi liDfl 
Bvbgima^ mo/dX} wm Xemme than tlw mmm for 

«i a «ai oonoidarai^if %mmt t^aa tii« 

fastiog Lj»< Imvml ia MXBi»f CiS2«i%2S«31 mMU 

iTsiJalm 9) • iMs dl.f fonmc* wm •tatistieal.Jly sipnifioaiit 
Cp 3a eontsraat to tls* mmm for him grovip m m 

wtoto* m wmXX m tiMi 

aarli i M t o^ m stimm im earn of tiio XJSPaf ocdagsomp Ctft«4% 
22*93 00/433* niio riio lowovor* wm net stetl8tlo«J.23r 
»lgiBi£Xmm% m to hmmml ttimii* zt woo Mtl&mi 

hf m mlt^t fall at 3 Ikottfe* iolloife4 «9«la hf m wimm it 
3 hwmxm C99*2%20*i^ og/W* mpmmiMam na iacrneaMi of 
4*2$ iMtsoent over tfem fwrtinf lovels* 1M« £iiero«oo too 
v«s not £mmd to Xm ntatijitioallT nignifioiot* wtieii 
OMpnxof to ^lo beeol oailiin* ' 


fnotlaif* 

• ^ ■ ■■ ■■ H ■ -KPWIr 


2 3 


9 t sfioet of aingle liii^i c^lottoeol tent 4iot 
on wmm '^mXmtwx9i^ ammmtettmitm la 
onfecnaNnMi CZPPii $ MXiHml of alwsi/ftll 


iinociAnHi oiffittoncMi 

y ImElCTilWTlr'T W' * ~' 

in otattatloal]# tigidf’ oigoifioeat ip^^tJSi} 

iMiftiii'itiiiiiiriirfirfar' ^w'' 'ilP- liilliiii -fiaaijaytaL . liiOtn imr Am -O'lfriit •'l•(^■f‘<t^til B'Jtlk* 'in' Jtlis^kJlimL ' ' ^ 

‘ 'vppjMBKg^ 


%wi 

mmmtm 


J^*I3 

2ii*ltt 


' aifeiit ' itOik 

tRi«wl 

^f«l^ 


mU€M 

0M9 

ti9*ai 



Xtt tim MtmM siii>gxro«^« turn 1 lioiir iMi tmml um 
i28*i^lO*S2 mg /&%0 mMM.tiMg m fall of IS«7 parcMeKt ooar 
tlM baaal LDXi lava], for Hiia sol»9roiis»C2S2»Slj^23«3i aig/^l.)* 
iSmcm war a sliglxt riao at 2 hemt9 Ci37»4% 
l.4*S4 foltowad agalji £if a fall, at 3 hoiura {I2€«8% 

2i«i9 ng/iHI •» a 3aelJUia of 26*97 pareant ovar tfeia faatiag 
iraioa {!l^lo f>* a2tlioi;mli all. ttr poatpraadlal . 

lartola inura laalow thm fwitiiig laval la tlia mximjm 
tiba trend diffarad ali#itl 7 txxm that aaaa for tlia fxoip 
m a idwlot in tba nafpitnda of t^ fall Iwiag f^raatar* 
and aaocMtdlfir tlia metteal daelliia lialaf mm i» tiia 3 tieair 
waioa la tlia mibdm aaliatrotip Caa aoaifiat tba 1 Iwmr laval 
for tlia group aa a wlialal* thia differanoa waa atatlati* 
mmt%t ttBd: alpeif le^aat ooeparad tta liaaal laval* 

I lioitr wed 2 h&mm aaltiaa batwawi tba two waa ' 

^itewEid to l»a atatiatloal.l.ir alpiifloaat (p ^*dS}l# wltli tim 
&$,£emtmm9 Mm tlia 2 Iwiiar wmlm liaias anjdtedljr ao Cp ^•©2} * 
loia aarzamiioa jya ma a aoar wama wwi aoMwaorir imt 
atatt ifttoali ly it t.p>.t#|joa ii tt * 


iaatlai sf@ latal. la pcoaii A patlaiita 
waa I.7©«9%i7«ii ag^l 61 • flia foatpraadial lanmla 

abswad a ataalbr tnod wftb tba 3 total ^WaMUia 

MS«».3^9*iO ag^It a xiaa of 32.*78 jporoaat ovwr ttn faatiag 
laval. Cfibta III* fbla diffaraaoa waa atatiatioallg' not 
iooBd to laa aigoifiieaat Cp 


4? 


tmm Qf oiia»t«s 

Botl^ tlw pcistpra&difti l«irail« vmtm 

Uummc im IWH paetim«ta mm In hxddh imUmtsCttibl* tG|, 
Dili® dtffwrimo® was atat^iatScally aiiioifiesaait ia tdb® 

3 hoar vaiatt® (|^ "bafe aofe for mat otJMar wlisaia* 

la tha imn matgxm^ a BtmitSf rtm im mt -pmt pemmllml 
of ss® flodilMtad wltii mmiaml imsmm Itatan 
olitaiiMiA ia tiia 3 tioiir Imls, mommmt, mm poxmmtmgm 
rifw at; 2 and 3 lioaea wm mimmt Mka a« groat ia ttw 
xmm mrngamm tibaa ia tlio nzddm o^bgroi^ vim mm 3 imm 
Imwml raiaroiiiiitiag a riao of 41*34 

iwrooatofwr mm iMaal loool a3S*17j;;rr*42 am/dll Coo 
agaiaat a 34»€f paroeat iaez^aai ooor mm baaal looal 
ia 8Xim pgbioatoU ihia diffartaeo wm rntmtiMtimmltj 
aot sipiifioflat ip i?*l3«dSK tba prnetmmmigm ximm at 
S himc wm tmimm m uraat la mm Wimm rnm^map 
pmmmrn mm tSm hmmt oaiao* a looil. ^ 345*iij|; 
113*79 an^l • diffoioaieo oliioli vm atatiotioaUy aot 
aifaiiieaat} im mmpmmlmm to tiao XGtDii aiibgroiil^ * wlilali 
tfcMWit a porcMata®# ianroaao of f*4 pofoaat Cl4S*17j; 
tS«9f msi^ll ovar mm ftattao talao* 

rnmm wm m mH^rn dooUao ia ifio 2 Iwar voImi 
^ BW {233*S%S®«^ itiidllj foll«»?od agaia fey a xiao la 
mm 9 feoaro mimm to 2iS*2%43*74 Bom tfeioao 

mhmpm mm atatiatioalty aot atgaifloaiit* 


tMlM 3.6 t Effmet of minglm high eliol*»ti0Ol Mot 

two soibgcoil^ (ZBDIf & WLIXMtii of < 9 tOim hm 
img/AUrn 


if 

MalMttwi 

Baotinf 

Mtor 

1 ticmr 

•Pyjb wwwT 

3 Imini 

Afinn* 

3 hotam 

iDDMCf) 

iis.i? 

14S.17 

167*66 

ltl*6$ 


J;22«42 

42 S*if 


^49*25 

mtmmrn 

312*73 

24S»iS 

333*36 

363*26 


i?8*67 

;t^l2«^ 

A 

^3*74 


* oonotMi Mflmtomim hmtmm tim tm 

Is st«ti)itt««3l2.3f »ifii£ie«it ip ^•OS) oil 


ghmuifMiii in |[£[S«/liI3i;i 

wmmp h ooiiiocta oocliibitod « sii^it Mmmmm in 
tlm LCS^/ffiiii mtin m coa^mroO to thm Mmtl&g imlian# «ftdc6i 
w«i S*i3j^«37* Ao ^SicxeiiMi om iunlAoiit nftiHr I licmr# 
nliMi tHo t^Ino wot Utmrm wm % tmep 

rin* in tn« 3 h&ax: iraitn fs 3i»6tj|;|l*14» i^« of tlmno 
varintimas wmm ntatdiitioaliy si^paifiCMUt (fyblA $>* Zlm 

IMraWP WWm XnfWh XmWm l^Hw JpwittJk lPwl«w« 

iMilli iiiiim lilliii,iilKfc.jill^^ 

Wo 4iifl46Uw% woo 41 In 

ara6»9«oi^ in JMm potfsotom tlia jrmtin* aliciMaA m aUtMt 
m$m m I nwir tqr a nlii^ fall at t ham 

*wN I a tiJMi ii yi i iw at i hamot witii tho 3 ttmir ifaima nodLii^ 
ki^inr t^'an tho tmtlsg Palm ilMm IIS* ifana 
: of tSmm ^hmogm wmm ot«itiatio«il.j aipiifioiMit C|i ^*tS} 

;; iitMHi irtswfmt. *%* tnat wm ni^pl.ioA» 
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omjtttXX XDDM had Idomae fasting «Bidi 

poatprandial iratioa thm patiastts In tha HX0XNH aidigim^p 
{fai»la ID# who im& a amm fasting ratio of 3«8%,i«0i* 

Itio pootpraiidiai cshangas in niosm att>Jloc(ts «Kliibit<i^ 

Jiiat tha oKpoaita txand lo that aa«ii in ID£>m anAtJacta# 
with a fall in tha first hoar ratio followoi 

la]f a siigiit riso at 2 iimxm, and again a fall at 3 
hotars to 3*4lji;i#39# with tha I hours valso baing lowar 
than tha basal waltaa* hona of thaaa #iangaa protod to 
ba t a t l ly oi^pnifioant th * studaiit *t* toot 

liMI ^ppipMil# 


TAMM il I sffoot Of ainglo liigli cteliattiirol tost diot 
on noan ratio In two aidogsoi^pi 

(imm & mmm of a* 


ffpa of 
diabatna 


Aftiat 

I inMr 

Aftar 

2 howro 

Aftar 

# IMViPi 

xmum 

2«47 

2«SS 

ifi*83 

2*44 

2«i7 

ilX!»»M<«3 


3«4S 

MX 

#«42 



mm S ^^^SBWrJUEl^ ilOPOlPI 

loooil of tha footprandial lovols of diffacmOi 

JPIpXnI luLpQl^pCwIpilX JPTMIIPlCfWP MM iilSypMfIM 4MR 

fSOMp JW 



Z : m MM 

./ :m MM 

a 2*14 

u * S*li 

■ m XmMM 

4* 2*So 

9 a> U^iS 

a lf*iii 

♦ 22#2W 

E. / * . f«ii' 

^oi 'iiiii ' 

• mmw 

• «*ii 




aSNfiMliif tiMi tfp«s of ro«|icmpni 

in 1 lioiir STC in grmp B «dltor aaKtuiatratiOii 
of singio Mgh ofaolostJaol tost diot mmS. 
tlMiijr ot«tistio«i sipiifie«ti«;'24m i^licttiovi 
of poisoi *%* toot 


ilMgt oliolostorot loirol. in oirctetio ipotioato 
inexoooofi oft«r 1 Iioor of diot inttko Cf^lo S )# bnt 
tlioPKif^ enir wmey mrgin&l ttiimgoo «t f mens 

S fmmtM ftftnr of diot t tiMi t hmsK iomtl, 

of m$s irofoosontoi « ri«o of 2ll«9 potaiiit ovor t!io boooi 
lovoi CfWtlo 14} • onilo idio t mid 3 lioor« loooio wozo 
I4«7S «Eid t4«f isoneont Itiglier thm hmmt lovol roopoetioolj. 
M3kt tim ilsovo oMitioooa diai^ltto worn not footid to Im 
ir|ati»tieolij oignifleoit ip 7^«@S} on nppHontioii of 

V . . ■ . . . ■ , ■ : ■ ■■■■■ 

otwloit *t* toot* 


♦ turn 

4 14LW 

4 ift.4f 

#* 


MX mA of tito Mfht C7$%) solijoets im tlit 

a riso in tte i tioiur l«voI of HM*# tMlo 
tint wftaoiaing tw #14 not itioir oay cfewwigNi* liewiwpir# «ft«r 
t«o lioiatr*# f OMsfe of t <S2t»t»> fitai^loyod » foil 

ia tlioir HOi mklttam' m erngmem^ iso i^ir l lioor wmhm 
imt £a foor of tiMiao S pntioo^, S flow ooloo asroiii 
AefiK»i#tr«tto€ m rloo# wltilo i% mm wmeikma^ iii tlio SMi 
poMoiit* final tlio foil to fi^l* OMm ot 2 IxMur oi»|90ofo 1a» 

Iw 0 troaoJUMt |iiioo«oMoi«x^ in noot of tiiooo irai»Jorio* 
I©1a»«o»tiagly# tteoo C1^*S») iiotlonto olio bof flosilMr^fl 
o jfioo in ttioljt' 2 lMiwHP» lonwil tss# oowr tlio I licww 
JmmU i» oil tbooo tioroo, tlio 3 imm ooloM aboifod o 
doomrosa troiia« mA tbom tliroo ioeloM bol^ Mio two 
patl«ttt» oteoo I lio«r iroloo of mxu woo «w^o»iio# f»o» 
tto l^al lofol* aoowfor# tbo bbowo aootioiio# obaogoo ■ 
woiro if 30 »a to Iw ioolgoifio^oot otiidotioolly* 

ffiwanot .,..iJi..,.iait....!Cliolo»taaBil 

fbo MHB fnwtiof IM* toiwo woo ta3«S%I3*T7 
aii/ai lo 00001 ^ B otbjooto CtKiblo 3|* Sits ^iiooo to 
ll 3 *i||;!li«St wi^l o% I tioor oftor to^ootfoii of toot Mot 
C o Kim .of 11*17 lOfooBt owor footlo® toloo) toot 
tiMiO dMrIlMoi oiii^ly «t tbo 3 mA 3 lioor intOKWolo* 
mmemits oil tlMi tfocoo pcotP^^^MUil lootlo ; iNMeo iititor 
than tlw total lofol* 

ms out 8 tiaijoom Ci8«SBI* 'tlioxo woo « 
rioo in mo 1 lioitr lowol mm tlio Xioool lowol* mA 



S hotjr dvi&p bvlcnr th« banal tmml 

ism Appwadix ID* 

Qm Mi« otSiar hss^0 in thm S aubjactn C37*5^») Xii 
whan thn 1 hour 'ualieia had daclinad from tha farting 
in ail thanai tlaraa* this dmammstS. tranS coti'tintMNl a% 
iHSMi lei hewr liid ail threNa had $ lunsr iamain of MXL hm%m 
tihair faatiag raiiMMiw SImi ai»c99« nantionad ohanswi 'mxm 
fotmd to btt fMot aiguif leant cn atatiatieal analysis* ' 


JPIlw IHipwIm i£i J»w Jyw %i* 9 muy ^ 

i^as i4d*iij;7i«<l3 aag/dl itaSbtm 4| * a saataliisd rising 
txmmi »as svliiattt in ail tha thro# p0st]»randial iasals* 
with tho 3 hour valtis rising to i^*7%ill3«.6i Mg/it an 
incxaasa of 2$«a {Mceant ever tha basal iaaal Ctabla i:4i« 
In 7 of thai ® ftdajaeta <S7*S%|* tha triglyeariiia iaaalii 
aschibitat a gradual and sustaiaad risa froai iiia basal 
valaaai* with I traur . aaluas baiag iba oiMn* 

Qalr In mm {l2«iD s>ati«at did tlia postprandial laaala 
of triglfO'arido fall baloa tha basal larval* with tha 3 
iHwr laaal alaar baiag baloiir tba basal lavel (daa AppmUs 
9m»m ahanfaa oami net fouad to ba statistleallar aigni** 


iM 

Wm lJXLt/m>h jTtttlo hM A fasting snaBt of 4*18 for 
gromp B fOfdOBto* zt aiciiiisiitad OQOAiiSiraJbitt ooii«t»iic3r io 
tti« postisrAodial filiAiMi# i^Aryiag Imm th«ai 0*2 Ijt 
diraetioo {1^3 lo 5)* bo diAearliiblo trAoiS was aotJUstsd in 
its ’rariatioo in indivi^toAl. patiantnit aansopt that tlm 
ratio of io«it rntgnitoAs Ci*8> if«i naan in tlm fowtovt 
patiant in iini grot^ m It ymm ol4 he/j (mm i^p|Mo4ir*ZZ> » 

civtJCEB m mom <y 

ai^.giit,.iJi. (sycl 

ilio »t«i f anting STC latol. in groi^ c patients# 
at 295»02j;7®#8S iKg/Sl# was the highent aiaongnt all tto 
fonr disease groups studied C'xnhle il* It d«sonstiriit«S 
m sustained rising treoi in all the three postpraoidlal 
mlues# rising to legi/dl# at 3 hcmsn# an 

Inerease of 9*81 pocoent oter ^»e faNting ealtse li>« 

ihio tfpos of stfbgjDQfUps wore ferfoed on the 
basis of the ehingos in sic lesels foonA «t I hoist after 
ingestioo of the test diet* Hrap# there were 2 pfetients 
in the t^pm 0»I suhgroei^# with a greater than 5% rise in : 
SIC over the hasal welmt Cfahle 19)* ifieir nean fasting ^ 
S’jDC Iffiwel wiai 2»a*%i;«$«7d ms/dl m& wen Ihowr BTC 
lewei neai 2?%<^*4# «ig/dl* Hie differenee ww stetistl#*' 
tally Insignifloiiit* m tNft type 0»X2 aehgroiaf)# ttwra 
were 7 petleMM# with e w»m fentiag die of 
MK/HE C J| hour SIC of. 3tt«93^*t fhie 


iXiifmxwpcif i®si«piflie«Bt 

thm ntUfSimt *t* t^Btm 

Tmm tS i ^©wriBg tiMi tw® Slffmrmt, tfpm of r««|»o«i»#i 
Ifi i Sfc 1 b giroBp C «ft«t igSnioistratioB 

of sliigl.# tiifli eholBstesroi ta»t dlot and thoir 
•tBfefotlCfel algulflceBco oo applloatlc® of 
imirod taiot* 


CotOfHatSr 

Cnl. 

fnntinf 

iiftiat 1 tuor 

p iralian 

CmZ 

Ct| 

293#9tt45*74 

2tf*cm+f«.4« 

7 o»t 

O-II 

C7I 

3e6«S9^*13 

312334;87*t2 

7M 


si,ieg»„,lii.JRi!. 

In eontmot; to thm othMt gsonpo# garonn c 

pitioitto aoMMtotjrntotl tim grootoot <SiffoxNeiieiM botirMm 
faui'tiBg Md |MNit|Hraftii.ftl. omnna X«ra«Iai CfOIOlo 3K ^ 

ftm wmm footing lotnl. wm $S«4%lf«9 oig/di# oxid It - 
ilNi^li^fod « 9tmm&Ti tint to a tmmt of 74»43^3S«79 ng/dl. 
i Itottc* of tor iagootion of tiio tont diot# m tin# ^of 39«39% 
ofor tlio fontiof ioool C^^Io 14) • iMn diffor«no«*lioir«oor# 
woo not foond to im •tatintiooll.r oignifieoBt on opfilyiiig 
«»• otniint *%• toot# 

Hill nino oietejfootn In tlio pnofi iW(t^ dioplofod 
m rino In ^lo fimt tmor vemTi loooln oomt tiMir bonol 
ioipoln# Hftor t MMo# S not of 9 potimtn 
dowoiintrntnd o fort^Mf nino in ^ndr m&$ lovoln* i 
^•tiontii ntowod no c^on^ fron tlm pxmwimm lovol# 

nnd t pnHotttn C3t#tli0 nlioood o nligl^ foil In Mm» mm§mii» 
tiRotinn frai tun S tonr onion* HeMooMr* «t S lunar 


8C8@*89%]^ of tlw 9 had fiortliadt im&tmmm in WMt 

%0mtM firoMi tlMi parovioiss mXf io 1 patiant wac 

thar* a alight fall fi^ tlia 2 hoar valiia* Ami 3 hcwr 
laiala war# graatar thaa tha faatias iavalji la all 9 
pati«»ta ismm ^Appaadlx » 2XX>» Haaa of tha ehaa^paa waa 
a««ii to ha atatiatioall? al$alfioaat« l$ia rmrlmtimm at 
tha Wm hoar iatarval tharafcaa irara traaaiaat la almnat 
all tha patiaata* 

0i«srai 

fha aani faatlas MXUmc oiiiieaatratl.oa van 
I44«9%36*81 ag/dl la grcK^ C patiaaita Cv^la 3)ii aad la 
CMMtrait to sxc aad HM0>4t it abcafad . 

a ataadilj daellalag iaval la ttha paNitpraadial piiaaa« 
with tlia 3 hour tmmil of ll@*i8;|;S2»9? aQ/SI halag tha 
'lowMt#' rafcaaaatiag a fall of It* 12 ffaroaat fr^ tha 
faatlag latal (fahla 2i>« oaly ia 2(22»2'30 patimta 
did tha chaagaa la lfl>L<»o eoaeaatratKat appaar to ran 
ooatrajtsr to tho wora for thia lipc^aotalow liid oooaagtia* v 
atif tha^r had 3 hoar £JNI» lavala that wmm aUghtly 
higitar th«ei thair haaai 2aaala« aona of tha oh uB a gaa 
daaorllaad ahooa wmm atatlatioally aigaifloiait oa 
applyii^ tha atadaat *t* thit* 

.gwitiii. MJmm irtate!t«5l#i..i&i!8L 

Hy p ar t r iglppacidoada wm avldaat iron tha 

faatiag m tall m poatpinadial na«i sm laauMntratlOBa ; - 


of io tliis gxQKqp (Tiib].« 4>« fbn wmm Mmtlmg 

mQ lirfol. ytm 4®2«t7j^73*3i wm /(&%0 wtiieft «lioinid m 
austaiiMHS rifio t.11.1. ttHi 3 hour intwrvoi to m lotol of 
#42«a^250*7S mg/dl# m Sjocxmmm of 33*09 porcmt ovor thm 
basal IttfoX Clltblo 3#)* l^iioa of tlio iMcmmmtw tioifoimr* 
Mm .statistloaXlf siipi£ioa»t* All aloo patioiita io this 
g£o«i^ witiioitt mj oaseoptios stionodi « gradvMil md siastaimoA 
jriso in t3t«dir 3TG c»cs»c«atr«tloiis at mmrf iiocar afiNar tha 
bast iiat# attainirng tltair iiigliast iraloc^ at tha 3 lioitr* 


TABXJS i(S t j^KHPiag paiioaataga variamea Cftoai tlia fasting 
laval) cMI tlia ixMitpraoiOial lavals of diffarant 
lifddi Upoprotain firaotions In sidsjaets of 
gxoop c« 



tba ais^ tm/mMM ratio »hmmd a gradaal 
mtmpmimm dacnaaaa imm tba basal to liM 3 boar imitmemt 
Csabla S)« mm of tbasa ^anfas vm foond to bo statio* 
tloalli^ ai^floaiit m mppl:r^ tba atmisot *t* toot* m ~ 
• oat of 9 patiaBts tba ratio wm %mmm 

tbao Mting oaloo# at 3 bom* m 0017 aoa 

mm it nor^f^lf graatar at 3 baara tbaa at 






tti« tmt 


Tkm mmm fasting Stc Imml in gzwap & |i«ti«ita 
vaa lt9»9%S0*2 ma/dl C^abla !)• ffiia raaa to 203«2%S2*S 
mQ/At0 I ham mitmt ixigmMm of tho twit diiat# a riiia of 
9m2B pareattt 0f«r tlMi liwiat lovol (Tatalm Mm > Zt daollaai 
Wltaia at i iMwca# foilowad hf a aliglit riaa at 3 tiemm* 
fiani all tlia ttoaa poatpraadlai taluaa waxa Highar tliao 
tlia faatiog aaluta# witli tlia lairal baiag Mgimmt at i toast 
aftar iogaatioii of tlia taat fiat* 

ainoa MiM of tlia 'patiaata aodiibitaf a faoZiaa 
of noxa ^saa 5% froM tlia fastlmg Zavala# mlj taio aiil»» 
gsroiegMi wKta focmad oo tlia toala of szc clmogaa at i lioiir* 
ftora warn ala patiaati la li»I atogtoni^ ill 

&tc wm 17i«I'S^S3«I4 tlia 

Maao i tour vaiiMi warn 3d7*lSj;|lt«.If ag/dl« Hia dlffafOMO 
waa atatlatloallir not aipd.f loant (p 7^»QS} * In tl»a 
HmXZ a ttog atowp# ttiax* mmm' -fymt patiaota# aitli a mmm 
faating wm oi 3ll#«7%l»*7 ni/di# ami a anan 1 Iwar wsc 
of I9t»4% 4f«ft wm^rn Mm diffatanoo. iraa atatiatioal 


sn 



Of ainglo Mgli dmtmmfxpl taat diot and f 

thair atatiatioal signifiemca on application ' 

of paixoil *t* taotCiinni^l;^# mig/4l)m 


Ftuting iyns«r i h&me p ‘mlm 


0-2 C6S 17§»IS^$014 t07.X5i59»16 ? 0,1 

O-II (4) 2OO*7%48*09 If7.41jt47.52 7 O-S 


■ 




SNi mrnm mL etmlm»tmrol Imml wm 

3f®*a3^1«0f ai/€l in 1^«« {Mbie 2) and am 




nljiCMit nodbangad nftar 1 tenr# niiawa4' a allglit, aiMSlinn 
fit 2 ham and again wan at»%rt t»eli«agad afe 3 hmm§ Wm 
3 Imw lava! ad 3S#97i®«4i lag/iX. xaiiKawaRtiiig a fall nf 
ft«15 pme&mait Iran faattiig tmmtm nona of ttnuia 


eliaiigaa wm aaan to hm atatiatleally aigaifioant on 
aiiplfing atndant *%* toot* 

fewr ont of tan f«ti«ata (4^) Imi a tmm 
im>m Immt at . I homm tlian at faatiiig# i^la aix C6®S^ 
liad tiigbir 8011-0 lovaXo at 3 iionra ttian at faating, Wm 
MiMmmmm wm ata t d at i oa lly nat aigaiiawait Ip 

caianoao.. .in ^ 

Wm imm^ fasting LW* eimlaataml tfaa i3t*S%37*il 
rng^m in mmm ^ i^tianta (TM« 3U iMa aiioifad a rimm 
of t,2t pmtmmt at I hem: aftar In^Mtlon of tba toot diot 
ClMtlo li) Jiilloooi tf « a^ * Imara# nitu only • 
naty ali^it frntmm mmmmm at 3 Horn* itana of itoao 





to bo nigolfioauat ao 

mpp%r%m tho •tod«at •%* t»mU M tm tlwoo po»tpc«wlial 
▼«2 i 30« woeo higliiwr tb® fatting valoo# with th* t limjr 
▼alwi tootof thtt «t I41«fi;t^«23 ng/fil* 

Mm oot of too |5«ti«at« mhmmd m rloo i« 

1,01.^ %wmU at 1 hoar# wtitl# «{«o%> patianta hmd a lowar 
I hoor looal ©f -tiiiHa th® fmtlnp Immt* Tha ria# 

in eraaa of # pati«tta waa atatiatioailT' iwfc ai^ifleaot 
(p 7o«OS)* tho mmm at % hmsx 4« tho l ^ oor 

camainliig patiaata waa also atatiatioally iiuiigaifi4latt^ 


aiiiiati Ii.,i«»jad^a3aa«^ 

3lia Maao f auatiag Sf6 lavai ia gmmp 0 patiaata 


waa f0*>%24*74 ag/il Cfiihla 41* Za tiia poatpraatial. 
ialiaa% a lagaiar aiaa ia tia Sfo %mm% vaa iKnUiaid at 
aoaay hoat# with tlwi iawE4a»i t«ia# Iwniof laartha* at 
3 iMiausa aftar irngmatim of taat 4iat* Iha aiffaiaae# 


waa atatiatioaiif iaaigoifloaat* 


It waa aapaolaUy aotad tiiat tha paacaataga 


aiao ia Sto otor tfc* faatiag larfal woo af*ll4 panaatt at 


1 hoar* 4t*4« pajpoaat at t liooro aadi SS*M paiiwwMt at 
i tnwr Ct^lo i®5* 7*^ »ipi£ta»ate of rlaa ia aim waa tha 


gfoataat aaoagat all ttia *w diaaaaa fioo^ a«oiia4# not 
loot in BVh hat in anr othar lipepaotain fraatian aa 
wall* mm patfoata of OOiO fiaplaynS a Mmp xUm la 
asm lofola la tlm paatpranfial plwMHi ftoa tha f iiat to 
that wti4«a iKMr* fha dHlfllwcaii«» wim foaaf^ to hm atatla** 
tioally not rniwaltimm ip 


61 


%‘,;aK£ 13 1 Stowiiig fNMroasita^# wajclmaem (isom thm fmti&g 

Imml) of ^tm pemtpx^mMmt Xmml9 of iiff«»nit 
lipid lipeprotatio fraotioiaji in sijSbJoct of 

3XtN9 P« 


2|pa oT 

IXpldn 

" .'.'i^gijatttafta., .oiaiioa....al^ 



lifik' ‘Wfeoi 

3 


* 9.2« 

4 3*t2 

4 9*09 


» o*@s 

« 6*®f 

» i*lS 

tPli 

4 9*27 

4 1*70 

4 1*26 

mmm 

4 2f *94 

4 ii*4« 

4 SS*34 


Hi all tlia tiai patiaota# tiba 3 hour lairal« 


waora coaaiiiarably atoova thair faitSag STG laaala, witb 
tlw 3 lioiir STG acwiowttratioii toaia^ tba higMat ia alght 
(tM patiaota* idiila two (30%l patiimta bad tbair 
bigAiaat oaoeaataatiooa at 2 iMuara* 

im aitfelat 

3IMI mmm iaatium ratio waa MB for tlm frot^p* 
'Hiara waa a aaaUi autoload iacraaaa ia tita rati# 
opto tba 2 boor lairail# with ttia 3 boor oaliia baiaQ aliioat 
idantioal to tba 2 boor valoa fK ttaaa obaa^aa 

war# foond t# ba ioaigpificaot cm atatiatioal aaalyaia* 

ba eoaparad to Miair faatlap lanal of tlia 
ratiCNi* balf tba patimtta danooatratad a fall I# ttio 
oaloa at 3 hoora# idiil# tba otiiar ball daaenatratad a 
riaa ia tba taloa of tba ratio at 3 boiira* tlioaa 
di£l^«Bfsaa wara fomm to ba atatiatioally not aipii£ip» 
aaot ip 7b*3S) on applyinf tba atodmit *t« t«at« m 
aigniiiaaat diaoaraibla trm^ wwi n^ionl rofariiiif tba 
abangaa anon at i boor mid 2 boar* 




1% spllttiiig thm sutojMits Into tho tvo iit2l»grou|»« 


of lUDH «nd MIIMM0 hoMmwt0 a mrJcod di££@r«oeo i^«s noticid 


in thm fttitiag as wmll m ali tiu» pcMitparenSial valuas 
imtmmn tihut tuo* witi) thm mxwh patients having a eiarlca^l?' 
higlMKr fasting BTC eoneantratioci of mg/dlt in 

eontroit to thm i$i«,^%;;2S«22 ag/dtl of .Xi>pif patients# a 
differenee that was statistieallf: significaat Cp 
€»« hour after iiigaaitloii of the test diet# this decreased 
to 2 19.66429 . 16 a fall of 7.18 pwrcsnt from the 

basal •. there was a inrogressivs rising trend in 

the second and third hour values* 


In the XOiDH snbgroygpi# wlMuridii the 1 hour postprandial value 
rose above the fasting level# and eontiauad to rise at 2 








'Ams OQ th« Swisis of ix>st pimndial reasponse the 


S7C concttotxfttioii 1 hotxr attor foe ding# m oguai pX' 0 ]poj;.‘tlon 
(6 patianta) i^owmd a ri«# ia BTC at i hour* aad on@ 
patiMiit allowed no ehanga from the fasting lewl at I hour* 


IfSa* pm $44) m W%m a Mgli clioleaterol load 1# niven# LDl. 
yo a iatiOfra mtm ttimmlatmi hf wmm m» Y«t undefined horwnal 
or aetaaregciy^ reflwiwt* in anticipation of the choieRtarol 
load that will Miter the eiireutation* cemeeqtaently* a 
l*»rge afiount of IL£>L from the intravaecniler cwei^eQrtiMMat 
shifts intracellularly* reaulting in an acuta fall in 




play a dOHdaerit rol« ia of th® aJbov® 

mftwtioQad mechanlsra* Sot this is not «Kircl'uaiveIy the ezzm^ 
as ahoim by th« fact that tli«r« were two patients in th® 
lODM who showed a fall in STC* after 1 hwar# and 

■also there being taeo patients in the HIDDM si^jponp who 
showed a rise in the 1 hour S'TC ccmcentraticm* 

Zhe fasting nnd poetprmdlal levels of HiiL-c '.'‘<'ire 
within narml range in both Zi:i>K and patients and 

showed very little variaticn. in the postprandial phtif^e. 

Nor were tdMwre eny netrhed between the two 

rnvSbifgmgmm .Jtpi# see end sacdcing did not effect the i-ihL 
pvsfile in any wsiyii^ 

ga«gii 

A tmm fasting XMi cholesterol ccinc^isattraticn of 
il9«90^3«7l mg/dl was noted in the grotto e* n whole# with 
« fall in the % hour value to ii0«8%24#73 follomid 

by a s I i ght rinMft at 2 maM 3 hour intervals* Hie trend in 
LDl* thus ndrnsni enactly tho trend seen in SfC eoncentrar» 
time* the sens iml/SUt laem for the trwwls #f xmm and niddm 
sid^gremps* Marhed dil^renees were dbserved in all the 
respective values# between the two siiOgroups# with nzpjm - 
patients having considerably higher l£S^ concentrations* 
Except the third hour# aH these difference were statis* 
tically significant Cp 4S0*©f)» with that at two hour baing : . ^ 
statistically highly siipii£ia»t (p ^0*02}* intracellular 



In STO after ingastiem of test diet# with the highest 

values being reaeheil at 3 hours in both groups «■ the 
differenoe «t 3 hours betveen the two groups being statls- - 
tieell^r sipiifie«et« Baeoim et al (1961) and MtgervaXI 
Clt64) reported pettite BfQ levels four hours after feeding 
in healthy sid>Jeets» ' . »■ 

l!!reatMiit of diidaetios idLth Jnsulin results in 
decreased level# of triglyceride and vmh^ though the 
levels are still higher than in normal purmKma, at docuiiie* 
nted by Levis et al (1972) • i$ie reason for this is the 
enhancement of lipopcotein Hpete asstivity by the exoge* 
nously adad-nistered iceulin* ihe fact that all the 
patients in our study were well controlled with insulin ^ 
regitaens could account for the' finding of eOB^Esaratimily 
lower triglyceride conewitrations in this subgroup 




34 »g/dl# th® 


iiot«ifoand»y wa» th«t all the eight patienta In this group 
Bhca#«<l a ria® in 5TC lewis at the first hour* Ho studlea 
»s ,y«t hav® been coodtictad on the postpacandlal lipid profile 
in thits® patient®* stigaaidahl ®t al (1984) hair® stated that 
tlMKT® is ir«^hse®d synthaai® of •adogeeiouMi cholesterol in 
eirrlayticai* Hiis could escpialB idle loir fasting STC levels 
in oiir patients# whereas the aiarJced rise in STC levels 
after ingestion of earogencms' clKilesterol can lie attributed 
to decreased clearance freen plasma due to hepetlc lipase 
inhibition# a finding reported by Schaefer #t el (198S)« 

Also decreasiNS intake due to the marked anorexia in these 
patients could be another cause that requires quantification. 


Tlie KDb cholesterol level® increased after 1 


but thereafter di»played c»ly very marginal change® 





m downward trondl happened to be those whose 1 honr value 
of HDLmc had also stajpsd unchanged from the fasting level, 
>;e mconr^end further studies to explain the significance 
of the afcove finding in our stiady, as no explanation is 
forthcoming at present. 


in WL . gholeaterol 

Five out of eight patients showed a rise In Lt>L-c 
at 1 hour* and ell of these except fiwte continued to stxw 
further rise at 3 hcnar. 

In contrast* the r«nslning three patimts who 
had a fall In LiiL^c at I l» 3 ur* in all these three* the 
dcnmward trwnd ctHstinued till the third hour also* with 
the 3 hour values dropping below the basal level* 

Huts t»fo distJoct trends could be appreeiatid* 
and we reccmsMsded further studies on largor groins of 
patients to elaborate further the cause of the sami* 
Differences in hepatic bDL receptor activity could be 
one sscpianetion* 









seven of the eight patiasts showed a gradual 


poetiurandial rise in 8 TQ 0 peaking at $ hours. Schaefer 
et el CltaSI have aljw reported increased levels of 
triglyeeridee# c^losdcrons and vim* im patients of 
prlnMFy Mliery cirrhosi*# «»i heee attributed these 
abnoncielitiei to hi^tic li|NMe Maliihlticn awl altered 
cholesteroi «iterlfi«tati«»# ■ - 


.I^angem.lil VLDL 

vara e:ractly similar to thos® in STG, 


CHAMCSKS IN GROOP C 
■Q^aagg® ...In .ai?c 

fh® highest faating (295.02476.83 mg/dl) a« well 
m poatprandlal STC Iwela were observed in this qroup of 
patient«» although the post|srandi«l rise in yx was only 
alight (waximuia 9 % at 3 hours). Hyperlipidaernia i« « well 


known feature of chronic renal insufticlency. cholesterol 
ester turnover has been found to be raised together with 






lour iiOL Immlm in CFF ihmtm nl# 196&0 nmp&pwct. and 
Avlraai at al» 197®$ mhsamrq and Hart«t at at« 
alMmmli tiNi ipaiuiima had not hmm daflnad* Bat recant 


atiadla* mhmi l^t lea aionia} HBUi e<moiiitrati<ma in patianta 
with OR? are ralatad te dacaraaaaa in tia# eyntliatio rat* 

*f ape AZ/KDKi (ffartin Fidi# C>»isi4a^g! Lae «t al# 


ll» f eating level of i44»9%3d«81« daepaeed 
gredoally to lia»i%32*67 aig/dl after 3 hour*. The 
pcegreeativai rie* of HCSi-c level* eavuld too hold roepewmibie 
for affeettag tho dorlvatioe of WJb choleeterol vain*** 
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th« fasting Shis increase howpper,. was not statis- 

tically significant dxm to tl» large standard deviation 
and smell seiapl® slae, vm roconmend further studies with 
larger population ©roups to properly quantify the changes* 

Moras® at al (1975) provided evidence of a 
factor in uraemic plasma wMch inhlbiti liootsroteia 
lipase activity* 2tii« rosolts in decreased clearance of 
trlfflyeerldet fri» plasma* 

Chances in VLPL 

ciianges in vu>L are mmctlY similar to changes 

in STO* 

oimms iM mom o 

Oienoes . M sm 

iQtli the mm fasting and -postprandial levels of 
STC ware within normal range as estahlishi^ Lipid 
Research Clinics with the post prandial levels showing 
only a niaar statistically insignificant rise* studies 
in huMUS and prlnates have deisemstrated that respiratory 
Infecticiis lead to tewaored plea-ma cholesterol levels 
CKerttnla and «M0er et al# 1933# fiser and Dennistoo at 
el* 1971) 0 since repeated respiratory infectlesis are a 
feature cdlf GOm^ this could be one reason for the absence 
of mj sighiflcsot In STC levels in the postprandial 

vImuni* 

previously als^#,, respiratory disease mortality 
liae ehomi inverse assoeiaticm with clm^lestarol lanrails 




(Kozar«vi<s and mcgihs «t ml, l9Slf Kagan and McGoa et al# 
1981# iiaaton and Blackburn at alf in press) , l-lwrever# 
Smith and Shipley et al (1992}« while conflrmintj that such 



emild bn idantifiad* 



mBt notable finding that emerged from onx 




/ rf' 


(90«39;|;24»74 rag/dl) * the lat# 2ndi end 3rd hour uiean 
levels showed m rise of 29# 42 and S5 percent respec- 
tively# over the fasting level. 

Uhls is the greatest wsgnltude of rise in bTG 
in the postprmdial i:hase se«m In the four disease 
groups in this study. Even though th® rise vm not 
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s_.M. .A. HD coliCLUs r_e n s 


In tlitt |»r«a«at 1.3 »ail.« and fnraal® patinnta 

o£ «n<tocrlnn ai%3 metabolie disnasn# 8 main and fmala 
patiant* n£ climiiie liver diseaae# 9 male and female 
patlente o£ chronic renal insufficiency mA iO male 
patiumta e£ chronic dMtnsetive pulmonary disease were 
studied to see the res|MDns@ of m individual to S'tress 
of single high cholesterol test load in diseased state* 
Follotring ccmclnsicms were drawn frost the pmmmt stu%* 

i* Hiere was a fall in S7C concentration in gro«^ k 
patiente I hour after Ingestito of the cholesterol 
test diet# and tton a rising trsoid was noticeable in 
toe second end third houmi «tid toiis fall md rise 
trend was sspecially marhed in the mxodm subgro^ 
of gxmp A patients# vwith 4/* 3 pos^jrandisl levels 
below toie fasting level* 

3* In Merited contrest# patients in XDUM subgroup of . ^ ' 
gito^ A shoissd a treed tfiMtrein toe sic concsfitratien 
I hour eftsar ingtotion of test diet# rose above toe 
fieitinf level# and continuoil to rise at 3 and 3 hcmrs# 
with toe hitoeuh velne being reached at 3 hours after 
the in^tion of tast diet* 

Hie fasting same total c^leatarol is the 
subgroup of group a wee toned to be stetisticallar 
sipiifictotly hitoetr to®i the fasttng seme total 
cholestuol ia toa Xiim subgroup Cp #«8S) • 


3 * 


STC ccaic®atjfatiffla i licua «ft®r iog«»t 4 .< 3 «i tlw 
t*»t <ii«t m Mfimnmcm b«tmmm thm imm mM 

si^mupii of gxoap A, uliioti of oven 
statistioal slgiilficm* (p /0«oa>* thm &t 
mm 2 lio«r and 3 ham diiimemma la s®: coocoafcr** 
tioa IsoftMTioa tli« «mo atibsi^eMK^ wars «l»o of etaidaN. 
tlAftl ai^aifioaiicwi ( p £0*0$) « 

'Xlia txmM im horn dnasil^ lipopMlMia ooi^aatrati^smi 
%r«s found to adrsor mmstly tho tiraad a««a ia sfC 
OMCNMitratioaa# ttith dia sma lialdiag tma for tiMi 
trooda of X!>DM axd UXODH aFid>§roitpo* 

jQa tlio Uiwm »%mgKmxp 0 tlio fartia® i# 2 aoid 3 hour < 
uxu emmatxtA±&Bm wmem coaaldoral>3!r - Mf liar ^ imam ' ' ' t 

tlioao la imm aUboroup* saasoiat for t ho third, 
hoiar# all thoao difforaocoa w«r« Xouad to bO'- -iiii lf|| 
atatiatioailf’ aifpifiorat . (p ^•0S}« 

Both imn m& mnDM patioata ahoiod a praduai and 
aaatoinoi riao la aonaa trlglpearlda lavola aftot- . - 
lofoatiaB of tl» toat dlot» altli tfeo Mglioat ▼al«aa 
boiag roa^ad at 3 hoaxa In both rnamgtmm, 
difforomaa in 8W at 3 houra batwo«a tho too auto* 
gtxmfm balng atatiatioallj aigpaificaat ip £0#0S}* 

ma wmm tmMm dZC waa loi;oat ia groi^ i patti 
WHMpit all tha door diaaaM grsntpa ataidiod* 


■ 


£ii 


all adiiiht patJUMkta in thia greap ^dioMi^ a rlaa 



fno distinct tr««l» w®r« noticed in th® cbusngas in 
LDL ci»ic®«tJratioii in 1 Hijoritf of 

tho pntleota »how«* n ri«« in ItDL nt 1 hour 

and continuod to »how a furthiBr rl»« at 3 hour®, h 
adnority of tJha |>atiant®, hemmteTf •howd a fall in 
LDI# at 1 hour# md ccmtinuad to ®h«»f a further fall 
at 3 houra* Iftwaia dlffer«*ic««# howawr# war# not 
•tatiatiatlly «l^ific«it* 

liiif^at fasting m vml% mm pwitprafidial laimla of STC 
wmem dtmmrmd la groo^ c# althoismh tlio {x»®t|!r«idiai 
ria® in SVC um sliflht (mcximm 9% at 3 liouraK 

CBcmi^ C was tbs only gron^ in id)i«^ HDEi^c abowsd a 
mnclisdl, risn tsmm tha baaal to ths peatfurandial Iswsla# 
rising nlnost 40 goresiit mmx tbs fnating Isvsls# 

3 boiirn aftsr iao^tlnn of tbs tast dist# idiorsiff in 
gjEoii$» iw M sa4 O pstisots# HI&mO bad i^oun alninail 
wnsiabiUty from fasting to posi^sndial pbass* 

iSm aw^ Issols in tbs oaso of wifbrotlo syodroiai 
patisnts woiro snflwlJMr bigbs*' ««*• 

patisnts# Old also oxbiMtsa groatsr wariation in 

tlgi fasting sod peNitprai^al ptiaso* 

Hm WIL obolsstmcol emmmatxmtim. in group c patslnnts 
sbcPMOi a siMiadf dsctlino frosi fasting to tbs postprsn»> 
iist flMSo# roncbing tbs towsst oonesotratiim 3 boors 
sftMr im§m%Mm of msb tbolsstorol tost diot* 


lastiog postiarmdial. aeram 

trlglyearida w«r« oi»f«rf»d la Qtmp ^ patiaat* o£ 
aafAirotlc ayadrowa# %rtLth th« 3 hour *«««** vala« 
baiag 33 parcaat lilgli«t th«Bi tli® *»«** faistia^ valaa* 
Hia di££«raaca wa« not atatlaticallT al^lxlcaat, 
h«iic« farthar with Xarg®*’ 9*®*®?** war# 

rm^^mmSMA t© pfopurly qiMiitlff th« chaasaa. 


Both tho wmm faatiaf md poatpraa**^®^ o* 

sfc iMMC© wlthlft a<an»al iraag© la opW ® P«tl«ot« 
of 00WJ##with th* poatpraadlal laao^ atwawiag oaXy 
o olaiar tad .totiatlcaXXf iaalgal^i®^^ tUm ow 


tho faotlag XoooX* 

H* OIMIO iootiag HM. ehoXi^rt. roX ^ 

potioato CQroop O) woo oXawit iioch«* 9 ®^ ^ * hoaro 

^ iogoottoi ©£ tho ft Hit, 

dooXiao ot 3 iKWia* Whorooo tho cdioXoof toX 

loooX im fla g W t^iawod • mmll ri** «t X tear 

- ot 2 ote 3 hoar*. 

ioXXowod toy try oXXglKt iofofo* 

MM of thoM ^UBom •iflOl****** *"* **etoni 
Uk. .l—U «-M «9 «- 
«1« Mt !>»• -V .l9»ifl»-»«^ 
tho U»W pOMottow •t««m«*. 

- .h teotroetif paXuoiiory 

Hi pidcXoBito <®f grtp ® iClirc!*i*o 

m. M io' , 1 hiflior of tproadioX fBOHi 

df ooool fo St^ 2 te «te 3 r« hoar pw- I- 


7 


sonn triglfcmriS# CSKr) atoiiMl « arise of 

ti* 42 sod 55 poiPcsiif rospoetiwly over the festie^j 
level# ehioh wm the g^etest laegpitisle of rise in 
STG following |jagesti«i of the test diet ewcsigst 
the fcmr dlseese grot^ included in this sttiif • jyi 
tm such cosperative jarior studies have h««i done on 
COPD patients# it was strongly urged that further 
studies with lairg«r s^le groups he- earri^ out t® 
elucidate the guentitatlve and qualltatlw signifi** 
mmcm nd! theae chan^HSa* 
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